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1-1. 


INTRODUCTION 


1-2. The Model 7260A is a Universal Counter/ Timer 
capable of displayed measurements in the following 10 
modes of operation: frequency (Channel A), Counts per 
Minute (Channel A), frequency (Channel C with Option - 
310) ratio (Channel A divided by Channel B), period and 
period average (Channel A), time interval and time 
interval average (start on Channel A, stop on Channel B), 
totalize (Channel A gated by Channel B), and self check. 


1-3. This manual will document the 7260A under two 
categories. The standard instrument without options or 
accessories will be covered in Section 1-5, 7 and 8. All 
optional or accessory items will be documented in 
Section 6. Schematic diagrams for the standard 
instrument and the options will be centralized in Section 
8. 


1-4. DESCRIPTION 


1-5. The Model 7260A features an eight-digit display 
with full annunciation, leading zero suppression and 
autoreset. Decimal point placement and units 
annunciation are controlled by FUNCTION and 
RESOLUTION sliding select switches. 


1-6. Provision is made for separate or common inputs 
to CHANNEL A or CHANNEL B. Each of these 
channels features separate trigger level, attenuation, 
slope and input coupling controls. А 100 kHz low pass 
filter may also be activated for both channels. 


1-7. Frequency measurements may be made from 0 to 
125 MHz. With the Channel C option installed, this 
range may be extended to 520 MHz. Ratio or totalize 
inputs to Channel B and Period or Period Average inputs 
to Channel A can be made to 2 MHz. Time Interval and 
time interval averaging can be measured to 5 MHz. 
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Section 1 


Introduction & Specifications 


1-8. A number of options and accessories are available 
for use with the 7260A. Increased accuracy can be 
realized by using one ofthe optional time bases. A battery 
pack is available for fully portable operation. Data 
interchanges with remote interfaces are possible with the 
Data Input/Output Unit installed. When combined with 
the Interface PCB Assembly and the 1120A IEEE-488 
Translator, the I/O Unit can be used for IEEE-488 bus 
conversations. Options and Accessories for the 7260A 
are listed in Tables 1-1 and 1-2 respectively. 


1-9. SPECIFICATIONS 


1-10. Specifications for the 7260A Universal 
Counter/Timer are listed in Table 1-3. 


Table 1-1. 7260A Options 


OPTION NO. DESCRIPTION 


72XXA-010 Internal Battery Pack 

72XXA-112 TCXO (2 ppm) 

72XXA-131 Low Power Oven 

72XXA-132 Superior Low Power Oven Time Base 
72XXA-310 520 MHz Direct Channel C 
72XXA-331 1300 MHz Prescaler 

72XXA-521 Digital Interface PCB 

72XXA-522 Interface PCB Assembly 
72XXA-529 IEEE Interface 


Table 1-2. 7260A Accessories 


MODEL NO. DESCRIPTION 
Y2014 C Size Single Unit Offset Rack Mount 
Y2015 C Size Dual Rack Mount 
Y2020 C Size Panel Mount 
Y7201 Filter/Attenuator 
Y7203 Instrument Cable, 2 ft. } 
Y7204 Instrument Cable, 5 ft. OTA 
al 


dal 
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Display Annunciation 


Autoranging 


Reset 


Self-Check 
Time Base Output 


Marker Output 


Trigger Level Output 


Time Interval Holdoff 

Cycle Rate 

Operating Temperature (stacked) 
Storage Temperature 

Power Requirements 

Line Voltage 

Line Frequency 

Dimensions 


Weight (without Options) 


EMI 


Frequency A 
Range 
Resolution 
Accuracy 
Display 

CPM X100A 
Range 
Resolution 
Accuracy 
Display 

Frequency C (Option -310) 
Range 
Resolution 
Accuracy 
Display 


(see footnotes for definiton of terms) 


Table 1-3. Specifications 


8-digit LED, Leading Zero Suppression sec, msec, usec, kHz, MHz, 
Gate, Oven, Overflow. 

Automatically selects range that optimizes resolution and measurement 
time. A 20% hysteresis switching threshold eliminates unnecessary up/ 
down resolution changes. 

Reset switch clears display, lights all display segments; on release, a 
new measurement is activated. 

Uses internal 10 MHz signal to check digital circuits. 

Buffered TTL compatible, 10 MHz signal derived from crystal time 
base. >.5V into 5090. 

TTL compatible output. Positive going edge indicates A Channel 
trigger; negative going edge indicates B Channel trigger. Delay from 
time signal triggers input amplifier to time marker changes level at 
the rear panel connector typically = 400 ns. Output level nominally 
‚БУ. 

+1.5V, indicates DC trigger level set at either Channel A or B, switch 
selectable. 

20 usec -20 msec, continuously adjustable. 

250 ms fixed between readings. 

0° — 40°С. 

—40° — +70°С. 

32 VA, maximum. 

100, 120, 220 or 240V ac. 

47 — 63 Hz. 

Standard type “С” PTI Case (See Figure 1-1). 

10.49 cm H x 32.64 cm L x 20.45 cm W 

4.13in H x 12.85 in Lx 8.05 т W 

3.1 kg 

6 lbs. 14 oz 


Internal metal RFI shield (meets requirements of MIL-STD-461, notice 3). 


FUNCTIONS 


0 — 125 MHz 

Л Hz — 10 kHz in decade steps. 
+1 count &time base errors. 

kHz or MHz with decimal point. 


0 — 125 MHz. 

100 CPM, fixed. 

+1 count +time base errors. 

No decimal point or annunciators. 


50 MHz — 520 MHz 

.1 Hz — 10 kHz in decade steps. 
#1 count *time base errors. 

kHz or MHz with decimal point. 


m mm m m m m m mo m Ш Ш тҥш Ш ш Ш = ш ш 


Ratio A/B 


Range 
Resolution 
Resolution 
Accuracy 


Display 


Period A 


Range 

Resolution 
Accuracy 

Frequency 
Maximum Rise Time 
Minimum Pulse 


Display 


Period Average A 


Range 
Resolution 
Accuracy 


Frequency Range 
Maximum Rise Time 


Minimum Pulse 


Display 


Time Interval A-B 


Range 

Resolution 
Accuracy 

Frequency Range 
Maximum Rise Time 
Minimum Pulse 


Display 


Time Interval Average A-B 


Range 
Resolution 


Accuracy 


Frequency Range 
Minimum Pulse 
Dead Time 
Display 


Totalize А-В 


Range 


Count Capacity 
Display 


Table 1-3. Specifications (cont) 


A: 0 — 125 MHz. 


В: 0-2 MHz. 

Nx A/B 

+1 count +(Freq A x Trig Error В) 
N 

Decimal point without annunciator. 


100 ns — 99,999.99 sec (before overflow). 
100 ns — 10 ms in decade steps. 

+1 count ttime base errors trigger error. 
5 Hz — 1 MHz, sine wave 

200 ms, below 5 Hz. 

500 ns (5 Hz — 100 kHz) 

250 ns (100 kHz — 1 MHz) 

msec or sec, with decimal point. 


1 ps — 999,999.9 us ( before overflow) 

1 ps — 100 ns in decade steps. 

100 ns +time base errors +trigger error 
N N 

5 Hz — 1 MHz, sine wave. 

200 ms, below 5 Hz. 

500 ns (5 Hz — 100 kHz) 

250 ns (100 kHz — 1 MHz) 

usec ог msec, with decimal point. 


100 ns — 99,999.99 sec (before overflow). 
100 ns — 10 ms in decade steps. 

100 ns +time base errors trigger error 

5 Hz — 2 MHz, sine wave. 

200 msec, below 5 Hz. 

500 ns, 5 Hz — 100 kHz. 

250 ns, 100 kHz — 2 MHz. 

msec or sec, with decimal point. 


1 ns — 9.9999999 sec, before overflow. 
100 ns, (N = 1 — 10% in decade steps) 


+100 ns +10 ns ttime base errors +trigger error 


vN УМ. 


200 nsec ( stop to start). 
usec or msec with decimal point. 


A: 0-125 MHz 

В: 0-2 MHz 

0 — 99999999 

No decimal point or annunciator. 
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Table 1-3. Specifications (cont) 


IF SIGNAL INPUTS — CHANNELA& B 
ae 
Bandwidth 0 — 125 MHz (DC coupled) 
5 — 125 MHz (AC coupled) 
Sensitivity 10 mV rms ( 0 — 50 MHz) 
15 mV rms ( 50 — 100 MHz) 
35 mV rms (100 — 125 MHz) 
Minimum Pulse 10 ns at 50 mV peak. 
Linear Operating Range +2.5V to —2.5V. 
Trigger Level Range *1.5V to —1.5V. 
Input Impedance 1 МО shunted by 55 pF nominal. 
Coupling AC or DC, switchable. 
Attenuator X1, X10, X100. 
Slope * or —, switchable. 
Channel Input Separate or Common, switchable. 
Filter 100 kHz (3 dB point). 
Time Interval Holdoff 20 usec — 20 msec, continuously adjustable. 


250V rms 
100V rms 


MAXIMUM INPUT 
5V rms 


45Hz 50kHz 1MHz 125 MHz 


= —— 
SIGNAL INPUTS — CHANNEL С 


Range 50 MHz — 520 MHz (Option -310). 
Sensitivity 10 mV rms. 

Impedance 5082, 2.5:1 VSWR. 

Maximum Input Voltage 5V rms, fused. 


EXTERNAL TIME BASE INPUT 


Frequency Required 10 MHz, AC coupled. 
Sensitivity 300 mV rms. 
Input Impedance Nominally 1 kQ in parallel with 30 pF. 
Maximum Input 3V rms. 
TIME BASES =| 


STANDARD TIME BASE (10 MHz) 


Aging Rate per Month +551037 
Stability (0° — 50°C) +5x 1076 
Line Voltage (+10%) +1x 1077 


Battery хо” 
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Table 1-3. Specifications (cont) 


‘OPTION TIME BASE (10 MHz) 


Aging Rate (constant temperature) 


per Day 
per Month 
4 per Year 
| Accuracy with Temperature** (0 — 50°C) 
| Line Voltage (+10%) 
| Battery 
! | Warmup*** 
10 Min 
20 Min 


| 
j 
| 
After 5 days continuous operation. 


all calibration errors. 
жк» 


Accuracy with temperature includes errors caused b 


TCXO (2 ppm) Low Power Superior Low 
Option -112 Oven Power Oven 
Option -131 Option -132 
+3 x 10? 
+3 х 1077 O +5 х 1078* 
+1 х 1076 
22300 ОЕ +] ТОП. +3x 1078 
+2 x 1078 22х10. +4 x 107? 
220 1058 +5 х 1078 +1 х 1078 
+5 х 1077 E5x 1077 
+3 х 107% +3 х 107% 


У temperature variations during operation as well as 


This specification.defines how close the oscillator will be to the final frequency within the specified time. 


Operating Time 


Charge Time 
Battery Type 
Charge Protection 


Discharge Protection 


Description 
Levels 

Speed 
Compatibility 


BATTERY PACK (OPTION -010) 


2.8 hours typical, continuous. Decrease to 2.0 hours typical, worst case 
with load of options, 

16 hours at room temperature. 

Nicad, F cells. 

Thermistor actuated shut down of charging circuit if battery temperature 
exceeds 65°C. 

Automatic low-voltage shut down to prevent over discharge. 


DATA OUTPUT UNIT (OPTION -521) 


Serial BCD output of all digits and annunciators. 
TTL, “1” state low. 

60 readings / sec. 

For use with Fluke 1120A IEEE Translator. 


IEEE INTERFACE (OPTION -529) 


Description 


IEEE Repertoire 


Option for interfacing the 7260A to IEEE-488. Option package consists of 
a board in the 7260A, a ribbon cable and a board for the Fluke 1120A 
IEEE Translator. The 1120A must be used to interface the 7260A to 
IEEE-488. Provides full measurement output capability and limited trigger 
and reset of a measurement. 

SH1, AH1, TEO, L4, LEO, SR1, RL2, РРО, DC1, DT1, CO. 
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Table 1-3. Specifications (cont) 


520 MHz CHANNEL C DIRECT (OPTION -310) 


Description Provides a third input channel for measuring frequencies from 50 MHz 
to 520 Mhz. 
Sensitivity 10 mV rms. 
Input Impedance 509, VSWR 2.5:1, 
Maximum Input Voltage 5V rms, fuse protected. 
FOOTNOTES: 


УМ N = 10? to 105 in decade steps set by resolution switch. Indicates the number periods averaged in 
Period Average or Time Interval Average mode, and the number of cycles of B averaged in Ratio mode. 


2. Time base error is the sum of all erors specified in the time base section for a particular time base. 


3. Trigger error is the measurement error caused by noise on the input signal triggering the input amplifier 
early or late. It is calculated as follows: 


z = 2x peak noise (У) 
Trigger Error È Signal Slope at Trigger Point ( Vips] "5 us] 


— 20.45ст(8.05іп) 


10.49cm(4.13in) 


r — AED 64cm(12. ЖЕ | 


[EJ 


Figure 1-1. Dimensions 
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"MINIMIZE HANDLING 


IN ORIGINAL CONTAINERS 
DY FOR USE. 


Static awareness 


A Message From 


John Fluke Mfg. Co., Inc 


Some semiconductors and custom IC's can be 

damaged by electrostatic discharge during 

handling. This notice explains how you can 

minimize the chances of destroying such devices 

by: 

1. Knowing that there is a problem. 

2. Learning the guidelines for handling them. 

3. Using the procedures, and packaging and 
bench techniques that are recommended. 


The Static Sensitive (S.S.) devices are identifiedin the Fluke technical manual parts list with the symbol 


The following practices should be followed to minimize damage to S.S. devices. 


==) 


3. DISCHARGE PERSONAL STATIC 
BEFORE HANDLING DEVICES 


4. HANDLE S.S. DEVICES BY THE BODY 


Page 1 of 2 


5. USE ANTI-STATIC CONTAINERS FOR 
HANDLING AND TRANSPORT 


6. DO NOT SLIDE S.S. DEVICES OVER 
ANY SURFACE 


mal 


7. AVOID PLASTIC, VINYL AND STYROFOAM® 
IN WORK AREA 


PORTIONS REPRINTED 
WITH PERMISSION FROM TEKTRONIX, INC. 
AND GENERAL DYNAMICS, POMONA DIV. 


® Dow Chemical 
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8. WHEN REMOVING PLUG-IN ASSEMBLIES, 
HANDLE ONLY BY NON-CONDUCTIVE 
EDGES AND NEVER TOUCH OPEN EDGE 
CONNECTOR EXCEPT AT STATIC-FREE 
WORK STATION. PLACING SHORTING 
STRIPS ON EDGE CONNECTOR USUALLY 
PROVIDES COMPLETE PROTECTION TO 
INSTALLED SS DEVICES. 


= 


A 


| 


9 HANDLE S.S. DEVICES ONLY АТА 
STATIC-FREE WORK STATION 


10. ONLY ANTI-STATIC TYPE SOLDER- 
"SUCKERS SHOULD BE USED. 


11. ONLY GROUNDED TIP SOLDERING 
IRONS SHOULD BE USED. 


Anti-static bags, for storing S.S. devices or pcbs 
with these devices on them, can be ordered from the 
John Fluke Mfg. Co., Inc.. See section 5 in any Fluke 
technical manual for ordering instructions. Use the 
following part numbers when ordering these special 


bags. 
John Fluke Part No. Description 
453522 6" X 8" Bag 
453530 8" X 12" Bag 
453548 16" X 24" Bag 
454025 12" X 15" Bag 
Pink Poly Sheet Wrist Strap 
30" x60" x60 Mil P/N TL6-60 
P/N RC-AS-1200 $7.00 
$20.00 


J0089B-07U7810/SE EN  Litho in U.S.A. 


| 


д де ле де т ш юш ш И Ш тҥш Ш И Ш и и 


_2-1. INTRODUCTION 


| 2-2. Installation and operation of the 7260A Universal 
‘Counter/Timer are explained in this section. Read this 
| information before attempting to operate the unit. 
- Should any difficulties arise, contact your nearest Fluke 
| Sales Representative (listed in Section 7), or the John 
Fluke Mfg. Co., Inc. (P.O. Box 43210, Mountlake 
| Terrace, WA., 98043; Telephone 206 774-2211). 


2-3. SHIPPING INFORMATION 


2-4. The 7260A is packaged and shipped in a foam- 
packed container. An Instruction Manual and any 
accessories ordered will be included with the instrument. 
Upon receipt of the instrument, make a thorough 
inspection for proper contents and possible shipping 
‚damage. Special instructions for inspection and claims 
are included with the shipping container. If reshipment is 
mecessary, use the original container. If the original 
iner is not available, a new container can be 
d from the John Fluke Mfg. Co., Inc. Please 
i ence the instrument model number when requesting 
a new shipping container. 


INSTALLATION 
Input Power 


27. Тһе 7260А can be operated with an input line 

Каре of 100, 120, 220, or 240V ас (+10%). Line 
requency may vary between 47 and 63 Hz. Before 
ecting the power cord, verify that line voltage 
ches (located inside the instrument) are properly set 

that an appropriate line fuse is installed. Refer to 
ction 4 of this manual for proper verification 


ment”). Primary voltage to the power 
can be controlled with a rear panel switch. 
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Section 2 


Operating Instructions 


2-8. Instrument Case Mating 


2-9. The 7260A is contained in a molded instrument 
case with non-marring feet, a tilt-down bail, and a 
latching arrangement. This instrument may be stacked 
and latched together with other Fluke instruments 
employing this type of case. 


2-10. Usethe following procedure when attaching these 
molded cases together: 


1. For the top instrument, pull out latches found 
_ on either side (refer to Figure 2-1). 


2. Nestle top and bottom instruments together. 
3. Push latches in to secure instruments together. 


CAUTION 
Instrument stacks should be limited to a total 
height of three feet and a total weight of 40 
pounds. 


Figure 2-1. Instrument Case Mating 


2-11. Tilt-Down Bail 


2-12. When used as a separate instrument, the 7260A 
may be tilted up, or down, with the aid of the tilt bail. 
When extended, the bail may be locked in place by firmly 
pressing the legs into slots provided in the bottom panel. 
When retracted, the bail lies flush with the instruments 
bottom panel and does not interfere with case mating. 
This bail will normally be mounted toward the front of 
the instrument’s bottom panel. To remove the bail, 
compress either of its legs toward the center of the case 
and pull out. Installation may then be made in identical 
mounts at the rear of the bottom panel. 


2-13. Rack Installation 


2-14. The 7260A may be installed in a standard 19-inch 
equipment rack or a DIN panel mount. Mounting kits for 
these accessories are described in Section 6 of this 
manual. A list of all available accessories and options is 
presented in Section 1. 


2-15. OPERATING FEATURES 


2-16. The location of front panel controls, indicators 
and connectors is shown in Figure 2-2. Referenced by 
number, these items are briefly described in Table 2-1. 
Rear panel controls and connectors are covered in a 
similar fashion in Figure 2-3 and Table 2-2. It is suggested 
that the operator become acquainted with this 
information before operating the instrument. 


2-17. OPERATING NOTES 


2-18. The following paragraphs describe various 
conditions and information which should be considered 
before operating the Model 7260A Counter/Timer. 


2-19. AC Line Connection 


2-20. The input power cord is a three-pin polarized 
connector which permits connection to any of the power 
voltages described in INPUT POWER. Ensure that the 
ground pin is connected to a high quality earth ground. 


2-21. Maximum Inputs 
WARNING 


ALL BNC CONNECTOR SHELLS ON THE 
7260A ARE TIED DIRECTLY TO EARTH 
GROUND THROUGH THE POWER PLUG. 
DO NOT CONNECT THE ACTIVE LEAD OF 
THE INPUT SIGNALS TO THE SHELL. 
IRREPARABLE DAMAGE TO THE INSTRU- 
MENT OR THE SIGNAL SOURCE MAY 
RESULT. 


2-22. Maximum allowable signal level inputs for each 
input terminal are specified in Section 1. Channels A and 
B are fused at 250 mA for fire prevention. Refer to 
Section 4 of this manual for fuse replacement 
instructions. 


Figure 2-2. Front Panel Controls, Connectors and Indicators 
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"| NAME 
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| Oven Indicator 


Gate Indicator 


Display 


Units Annunciator 


Channel A 
Trigger Indicators, 
Channel A 


Indicators, Channel B 
Attenuation Control, 
Channel B 


Channel B 


Filter Control 
Accessory 


and Controls 


Function Control 


Resolution Control 


' 


Reset Control 
| 
| Power Source Control 


Table 2-1. 7260A Front Panel Controls, Connectors and Indicators 


DESCRIPTION 


7260A 


Overflow Indicator 


Trigger Level Control, 


Trigger Level Control and 


Input Coupling Control, 
Slope Control, Channel B 
Input Connector, Channel B 


Separate/Common Signal 


Channel A Input Connector 


Channel C Input Connector 


If an oven time base (Option -131 or -132) is installed, OVEN 
is illuminated when the time base is receiving power. 
Illuminates when the capacity of the display has been exceeded. 

Illuminates when the Main Gate has been enabled. Flashes at a 

discernible rate when gating is in progress. 

Eight digit LED readout of measured value. May range from 
00000000 to 99999999 with decimal point placement. Leading 
zero suppression. 

One of five LED's illuminates in all functions except CPM, RATIO 
and TOT. 
Selects zero volts (PRESET) or continuously adjustable trigger level 
from —1.5V to +1.5V. 
Indicates input signal relationship to trigger level. (—) on when signal 
is below level. (*) on when signal is above level. Both on when instru- 
ment is triggering on and off properly. 
Performs same functions as 6 and 7. 


Three position slide switch used to limit input signal to within instru- 
ment's linear range. X10 position divides input signal by 10; X100 by 
100. 

Selects AC or DC input signal coupling. 


Two position slide switch selects negative or positive going signal slope 
for triggering on Channel B. 

BNC connector used to apply input signal to Channel B. 1 MQ input 
impedance with maximum input of 250V rms. 

Two position slide switch determines input signal routing. In SEP, 
Channels A and B input signals are isolated from each other and separ- 
ately controlled. In COM, only Channel A input connector remains 
active; A input is now applied to circuitry of both channels. 

A two position slide switch places a 100 kHz low pass filter in series 
with inputs to both channels (IN). 
Three pin connector supplies voltage and ground to accessory items. 
Performs same functions as 9, 10, 11 and 12. 


BNC connector input to Channel C option (fuse protected). Input 
impedance of 50 ohms; maximum input 5V rms. 

Ten position slide switch determines instrument's measurement 
function. Any position change will reset the instrument. 

Seven position slide switch determines display resolution. In con- 
junction with function settings, will determine decimal point place- 
ment and units annunciator illumination. Any change in switch 

position automatically resets the instrument. 

Momentary contact control provides manual reset. Display will read all 
"8's" while this switch is held depressed in any selected function. 
Push-on, push-off selects power from ac line or installed Battery Option 
(-010). This switch is internally bypassed when the Battery option is not 
installed. i 

Push-on, push-off applies power to instrument circuitry. In STBY, power 
to any installed oven time base (-131 or -132) is maintained. 

During time interval measurements, this control allows for an adjust- 
able time delay in the generation of the stop pulse from Channel B. 
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Power Receptacle 
F1 
AC Power Switch 


Marker Out Connector 


10 MHz REF IN 


OUT 
DATA 1/0 
Reference Select Switch 


Mode Select Switch 


Trigger Level Select Switch 


Trigger Level Out Connector 


Figure 2-3. Rear Panel Controls and Connectors 


Table 2-2. 7260A Rear Panel Controls and Connectors 


DESCRIPTION 


Polarized, 3-pin connector for ac line input. 
Main Power Fuse. 

Connects (ON) or disconnects (OFF) line power to the primary side 

of the Main Power Transformer. 

Provides marker pulse output during TI or TIA functions to assist 
operator in setting trigger levels. 

BNC terminal allows connection of a 10 MHz external time base 
(switch in EXT). 

BNC terminal supplies 10 MHz time base signal used by the instrument. 
Connector accessible here for Data Input/Output Unit, Option -521. 
Two position slide switch to select time base source for the instrument. 
INT position selects installed time base. 

EXT position selects external time base connected to the 10 MHz IN 
terminal. 


NOTE 


The EXT position for the reference switch removes power to any 
installed oven time base (Option -131 or -132). 


Two position slide switch determines triggering mode for the instrument. 
CONT position selects continuous triggering. TRIG position selects 
single triggering. 

Two position slide switch selects the channel to be monitored at TRIG- 
GER LEVEL OUT BNC. 

BNC connector supplies the trigger level of the channel selected by the 
Trigger Level Select Switch. 
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ümitions are useful in 
a to use the 7260A controls. 


ed to limit the input signal within 
ar range. On the 7260A, an 
5 provided to limit the input 
T TEN control provides three 
factors: X1, X10 and X100. 


n refers to the minimum time necessary 


to process and display a measurement. 
le the actual measurement time. In the 
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2-36. EVENT TIMING 


2-37. During event timing funetions, an internal 
oscillator frequency is counted for a period determined 
by the input signal. In the 7260A, two types of event 
timing measurements can be made: period and time 
interval. Period measurement (PER A or PER AVG A) 
determines the period, or inverse of frequency, of a 
repetitive signal. The instrument measures period by 
counting the internal time base frequency for single (PER 
A) or multiple (PER AVG A) cycles of the input. Time 
interval measurements (TI A-B) can be made to 
determine the period of time between any two events, 
repetitive or not. Average time interval measurements 
(TIA A-B) can be made on signals with repetitive time 
intervals. For either type of event timing, separate start 
and stop signals must be generated from the input (refer 


ycle time is 250 ms. 
DISTORTION 


jortion results from harmonic or spurious 
the input waveform. 


D EYCLE 


Duty cycle specifies the ratio of signal on time to 

The greater the percentage of off time, the lower 

шу cycle. Measure low duty cycle signals with dc- 
ig selected (AC/DC switch in the DC position). 


3 EVENT COUNTING 


The accumulation of a number of events over a 
d of time is termed event counting. Several 7260A 
actions perform this operation. The FREQ A mode 
unts events for a specific length of time to determine 
se Channel A input frequency. In the CPM mode, the 
bannel A input frequency is counted in the same 
anner; the duration of the count is changed to 
prmalize the frequency (counts per second) into counts 
er minute. In TOT A-B mode, a continuously updated 
of events on Channel A gated by events on Channel 
is displayed. Finally, in RATIO A/B mode, the 7260A 
count events on Channel A during a gate time 
ined by the signal on Channel B. The instrument 
measure events generated by a wide variety of 
For example, the FREQ A function can be used 
the precision frequency output of a signal 
zer. and the CPM function can be used to 
ine the rotational speed of a conveyor belt spindle. 


| When using any function that counts events, the 
nt must trigger once, and only once, for each 
of the front panel controls must be directed 
end. Noise must be filtered or attenuated to 
ent false triggering, and the input signal must be kept 

ne linear range of the instrument. 


to Figure 2-4). 
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Figure 2-4. Event Timing 


2-38. TIME INTERVAL REPETITION RATES 
(ASYNCHRONOUS VERSUS SYNCHRONOUS) 


2-39. Time Interval Averaging is a statistical reduction 
of both the time base and trigger errors. Like all true 
statistical functions, Time Interval Averaging depends 
upon random sampling. If the repetition rate of the time 
interval is synchronous with the clock used, time interval 
averaging may not yield the increase in accuracy and 
resolution expected. The repetition rate is synchronous 
with the clock if the time interval always starts in the same 
place with respect to the clock. As Figure 2-5 shows, 
asynchronous repetition rates can start anywhere, but 
synchronous repetition rates have a fixed relationship to 
the clock. 
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ТІМЕ 
INTERVAL ( | | 


START 
PULSES mieu енен менше 
SYNCHRONOUS 


| тімЕВАЅЕ FREQUENCY | 


Figure 2-5. Time Interval Repetition Rate Versus 
Time Base 


2-40. GATE TIME 


2-41. Gate time refers to the length of time during which 
a frequency is being counted for display. The frequency 
counted may be derived from the input signal or from the 
instruments internal time base. With longer gate times, 
more counts are accumulated and measurement 
resolution improves. 


2-42. HYSTERESIS 


2-43. In instruments such as the 7260A, proper 
counting and timing requires a pulsed output from the 
input circuitry. To form this pulse, each input waveform 
(regardless of its shape) triggers the input circuitry on or 
off at predetermined triggering, or hysteresis, levels. An 
input waveform must pass through both of these 
hysteresis levels for the input circuitry to generate a pulse. 
The voltage difference between the two levels is termed 
the hysteresis window; the minimum signal that can 
trigger both levels therefore defines the instrument's 
sensitivity. Generation of the hysteresis window is 
illustrated in Figure 2-6. 


UPPER 
HYSTERESIS 
LEVEL 


ov 


LOWER 
HYSTERESIS 
LEVEL | | 


HYSTERESIS WINDOW 


SCHMITT pete 


TRIGGER 
OUTPUT 


Figure 2-6. Hysteresis Window 
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2-44. INPUT COUPLING 


2-45. Either ac or dc coupling may be used to transfer 
the input signal to the input conditioning circuitry. An 
input signal riding on a dc level may not lie within the 
range of the hysteresis window. The top waveform in 
Figure 2-7 shows such a dc-coupled waveform. The lower 
waveform shows the same waveform ac-coupled. With 
ac-coupling the signal can be measured. AC-coupling 
causes no problems for repetitive signals of a fixed 
frequency. The trigger points, however, will shift with a 
change in frequency or duty cycle. While not important in 
event counting, such changes are very important to event 
timing. Pulse inputs with low duty cycles should not be 
ac-coupled as the coupling capacitor will not charge high 
enough for proper triggering. 


DC-COUPLED 


HYSTERESIS 
WINDOW 


AC-COUPLED 


Figure 2-7. Input Coupling 


2-46. INPUT IMPEDANCE 


2-47. The input impedance defines the impedance seen 
by a signal source. Input impedance of Channels A andB 
is 1 МО shunted by 55 pF. The optional Channel C input 


impedance is 500. 
2-48. LINEAR OPERATING RANGE 


2-49. The linear operating range refers to the 
excursions ofthe input signal that can reliably trigger the 
input amplifier without distortion. The 7260A's linear 
range varies between the smallest signal level acceptable 
by the input amplifier (minimum) and the largest 
attenuated signal that will not be clamped by the 
amplifiers input circuits (maximum). The minimum is 
defined by the instrument's sensitivity specifications. 
Operation within maximum levels may be ensured 
through proper use of the ATTENUATION controls. 


2-50. NOISE 
2-5]. Noise is defined as spurious signals riding on the 


input waveform. Unlike distortion, the waveform is not 
changed. Noise of sufficient amplitude can, however, 
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use false triggering, resulting in inaccurate 

urements during event timing functions. The 7260A 

it amplifiers (signal conditioners) exhibit very low 

The signal applied to these amplifiers may, 

ever, be plagued with noise from the signal source or 

electrical environment. Figure 2-8 illustrates effects of 
se and distortion. 
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re 2-8. Noise and Distortion Effects 


E COUNT ERROR 


one count ambiguity, inherent in any gate 
of frequency meter, results from an out- 
tionship between the input signal and the 
lator signal. The effect is demonstrated in 


7260A 


Figure 2-9. During a one second gate time, thetop 9.5 Hz 
signal accumulates a count of ten; during the same gate 
time, the phase-shifted bottom signal accumulates only 
nine counts. The ambiguity amounts to one displayed 
count. 


(а)ЕВЕО A as 


input to 
Main Gate (In 
phase) 


Main Gate 
Enable Signal 


FREQA As 
input to Main 
Gate (Out of 
phase) 
9.5 Hz SIGNAL 


Figure 2-9. One Count Error 


2-54. RESOLUTION 


2-55. This term defines the value of the smallest 
displayed unit in a measurement. In the 7260A, this unit 
(the least significant digit, or LSD) is defined by each 
combined setting of the FUNCTION and 
RESOLUTION controls. 


2-56. SENSITIVITY 


2-57. Sensitivity defines the smallest signal amplitude 
capable of triggering the instrument. This specification 
corresponds to an rms value of the peak-to-peak 
difference between hysteresis levels (the hysteresis 
window). Note that the waveform must pass both 
hysteresis levels before a count is generated from the 
input circuitry; false triggering from noise or distortion 
on the input signal is thereby minimized. 


2-58. TIME BASE ERROR 


2-59. Time base error stems from crystal aging, 
temperature variation, and line voltage fluctuation. The 
7260A may be fitted with one of several available time 
base oscillators; specifications for each are included in 
Section 1 of this manual. 


2-60. TRIGGER ERROR 


2-61. Input signal irregularities (noise, distortion, etc.) 
may cause premature or delayed triggering at the input 
circuitrys hysteresis levels. During event counting 
functions, this error is significant only when extra pulses 
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are generated by the input circuitry. In event timing 
functions, triggering error may be significant; improper 
triggering translates into inaccurate counting of the 
internal oscillator frequency. 


2-62. TRIGGERING 


2-63. Signal conditioning circuits ideally provide a 
pulse train output representative of the input signal. 
These pulses should occur at the same frequency in Event 
Counting functions. The pulses provide the Start orStop 
times in Event Timing functions and must have the same 
time relationship as the input signals. Each pulse is 
triggered on and off at the specified upper and lower 
hysteresis levels for the instrument. 


2-64. TRIGGER LEVEL 


2-65. The voltage level nominally halfway between 
upper and lower hysteresis levels is termed the trigger 
level. On the 7260A, the ATTEN control reduces the 
input signal within the linear range of the input amplifier. 
The TRIGGER LEVEL and slope (+) controls then 
select the trigger level as illustrated in Figure 2-10. 
Channel A and B trigger levels can be monitored at the 
rear panel TRIGGER LEVEL OUT connector. 


(SARRI A AI ы | 
RANGE OF TRIGGER 


LEVEL ADJUSTMENT 


POSITIVE SLOPE TRIGGING 


Figure 2-10. Trigger Level 


2-66. Function Control 


2-67. The FUNCTION slide switch determines thetype 
of measurement that the instrument will make. Each 
change of the switch position generates an internal reset. 
The 7260A can measure frequency on Channel А from 0 
through 125 MHz when set to FREQ A. The CPM 
X100A setting displays the Channel A Input (0-125 
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MHz) as counts per minute times 100. Signal frequency 
on channel C can be measured when an optional 
assembly is installed and FREQ C is selected. With 
RATIO A/B selected, the frequency of Channel A (0-125 
MHz) is divided by that of Channel B (0-2 MHz) to yield 
a numeric ratio. The elapsed time during one or more 
periods of the input on Channel A can be measured in 
PER or PER AVG settings (0-2 MHz). The interval in 
time between an event arriving on Channel A and oneon 
Channel B can be measured over a range of 0-5 MHz with 
TI A-B selected. The average value of a number of such 
intervals can be determined and displayed when set to 
TIA A-B. With TOT A-B selected, a number of events 
occurring on Channel A can be counted and displayed 
during a duration of time determined by the input on 
Channel B. The CHK setting provides a displayed 
measurement of the intrument’s 10 MHz time base to 
verify digital and display circuit operation. 


2-68. Resolution Control 


2-69. The front panel RESOLUTION control selects 
autoranging or one of six manual ranges. Each of these 
settings is defined by three function-related scales. The 
scale used is discussed with the appropriate 
OPERATING DIRECTIONS in this section. 


2-70. The RESOLUTION control will have no effect in 
two functions. For totalizing measurements (ТОТ А:В), 
resolution is set at the least significant integer. On the 
counts per minute mode (СРМ Х100А), resolution is 
determined by dividing the number of counts per 
revolution by the number of minutes. If a 100 count-per- 
revolution input is used, resolution will translate directly 
to one RPM. 


2-71. When placed in AUTO, the 7260A will 
automatically step through a predetermined series of 
resolution settings. The settings available for each 
function are defined in Table 2-3. When autoranging, the 
instrument seeks the greatest resolution possible, without 
overflow, for the function selected and the signal being 
measured. As an example, with FREQ A selected, the 
7260A will step through the first four resolutions to 
maximize its display capacity when measuring a 
frequency of 1.2 MHz: the reading will be "1200.000 
kHz”. На 1200 Hz signal is measured, maximum 
resolution allowable will again be found at the last step, 
but the reading will be "1.200 kHz”. 


NOTE 


During autoranging in the PER A mode, the 
GATE LED may flash more than once for 
each display update. 


Table 2-4. Autarancine, 


RATIO A/B 
PERAVGA 


2-72. Separate/Common Control 


2-73. Тһе SEP/COM control is used to select the input 
for Channel B’s input circuitry. In SEP, the Channel B 
input connector is tied to the Channel B amplifier and all 
Channel B controls influence the Channel B signal. In 
COM, the Channel A signal is used as the input signal to 
both Channel A and Channel B amplifiers. The Channel 
A ATTENUATION and AC/DC controls now influence 
the signal to both amplifiers. All other Channel B 
controls affect the Channel B applied signal in the normal 
manner. The switch will be left in the SEP position for 
most types of measurements. For time interval 
measurements made on one signal, the COM position 
should be used. Differing trigger levels could then be set 
for Channel A and Channel B to determine such factors 
as rise time and fall time. 


NOTE 


In COM, the Channel B input is not 
connected. 


2-74. Attenuation Control 


2-75. The ATTEN control is a three position switch 
that can limit instrument input circuit gain by factors of 
X1, X10 and X100. Large signals causing distortion or 
non-linear operation can therefore be reduced to within 
the instrument's linear range. Increased attenuation may 


Autoranging not used in TOT A-B or CPM X100A modes. 


Autoranging in RATIO A/B mode will attempt to fill the 7th digit. 


also be used to compensate for noise on the input signal; 
use of ATTEN in this case can prevent the noise from 
crossing both hysteresis levels. 


2-76. Slope Control 


2-77. The slope (+) controls determine instrument 
triggering order for each channel. The initial trigger may 
Occur on a negative going signal (-position) or on a 
positive going signal (+position). When used together in 
time interval measurements, the slope controls can define 
specific portions of a measurement (e.g., pulse width or 
off time). 


2-78. Filter Control 


2-79. The position of the Filter IN/OUT switch 
determines whether or not frequencies above 100 kHz are 
removed from the input signal for both Channels A and 
B. When the control is at the IN position, the upper 
bandpass limit of the input amplifier on the Preamplifier 
is lowered from 125 MHz to 100 kHz. If high frequency 
noise is a problem with a low frequency signal, the 100 
kHz low pass filter may be used to advantage. 


2-80. Trigger Level Control 


2-81. The trigger levelfor either Channel A or Channel 
B can be selected with the appropriate TRIGGER 
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LEVEL control. When set fully counterclockwise, the 
control is in the PRESET state and the trigger level is set 
at 0У. Clockwise adjustment of the PRESET position 
will then vary the trigger level continuously from -1.5V to 
+1.5V. As illustrated in Figure 2-10, the position of this 
control in conjunction with the slope control determines 
instrument triggering on the positive or negative slope of 
the waveform. Exact trigger levels can be monitored at 
the Rear Panel Trigger Level Out Terminal. The 
PRESET position generally provides the most sensitive 
level for ac-coupled symmetrical inputs. 


2-82. A coarse indication of triggering level is provided 
by the two LEDs associated with each Channel. 
Generally speaking, the + indicator will flash for 
triggering at a positive trigger level. The same is true for 
the - indicator and negative triggering levels. Near a zero 
volt trigger level, both indicators will blink with about the 
same intensity. Rotation away from this position will 
cause the opposite polarity LED to slowly fade. 


2-83. TI Holdoff Control 


2-84. The TI Holdoff control provides a continuously 
adjustable time delay in generating the STOP pulse 
during time interval measurements. The operator can 
thereby selectively measure the time interval between 
specific pulses in a complex pulse train. Compensation 
for noise, such as that created by relay contact bounce, 
may also be made. As an example, Figure 2-11 shows the 
waveform of a signal generated by relay contact closure. 
Without TI HOLDOFF actuated, noise from contact 
bounce is so great that Channel B generates premature 
stop pulses. With TI HOLDOFF turned on, the start 
pulse is elongated for a period greater than that of the 
contact bounce noise. The next Channel B pulse will now 
generate an accurate STOP pulse. The holdoff period is 
continuously adjustable from 20 us to more than 20 ms. 


CHANNEL A 


PRIC OUTPUT [Ш Ш 
START | | 
CHANNEL B 
PRIC OUTPUT Ш ІШ 
T.I. HOLDOFF 
STOP | | 


MAIN GATE ј 


| ese 


Figure 2-11. TI Holdoff 
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2-85. Display 


2-86. The 7260A display presents an eight-digit LED 
readout with leading zero suppression. Measurement 
unit annunciators of MHz or kHz will be activated in 
FREQ A or СНК modes. For PER A, PER AVG А, TI 
A-B or TIA A-B, annunciators for usec, msec, or sec will 
illuminate. There will be no units annunciation in 
RATIO A/B, TOT A-B, or CPM X100A modes. Decimal 
point placement is determined by RESOLUTION and 
FUNCTION settings, as defined by Figure 2-12. 


2-87. There are three status annunciators. The GATE 
annunciator provides an indication of counting or timing 
in progress. The OVFL annunciator will illuminate when 
the capacity of the internal 8-decade accumulator is 
exceeded. The OVEN annunciator should be on 
whenever an oven oscillator (Option -131 or -132) is 
installed, the instrument is connected to line or battery 
power (STBY or ON), and the Rear Panel REF switch is 
in the INT position. 


2-88. Trigger Mode Control 


2-89. With the rear panel trigger MODE control 
positioned to CONT, the instrument’s internal logic will 
automatically cycle through repetitive measurement 
routines. When placed in TRIG, a measurement on 
Channel A can be initiated by using the Channel B signal 
as a trigger. If the 7260A is in TRIG during remote 
control operations with the DATA I/O Option -521 
installed, refer to Section 6 for special instructions. 


2-90. Remote Operation 


2-91. The 7260A can talk and listen to remote stations 
when fitted with the Data I/O unit (Option -521). The 
remote stations programming can duplicate the use of the 
FUNCIION, RESOLUTION, FILTER, slope and 
RESET front panel controls. The 7260A will respond 
with measurement data, strobes, decimal points, gate, 
overflow and units annunciators, and command 
functions. The Data I/O Unit and interfacing options are 
documented in Section 6. 


2-92. Accuracy 


2-93. Techniques are available for improving the 
accuracy of any measurement. Even with the controls set 
for optimum performance, three error factors may 
degrade accuracy. These errors (one count error, trigger 
error, and time base error) relate to each function as 
defined in the following accuracy statement: 


1l. FREQA 
FREQ C +1 count + Time Base Error 
CPM X100A 


1 
тт 
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Figure 2-12. Decimal Point Placement 


2. RATIO A/B 

+1 count A + Frequency A (Trigger Error B) 
SEN 

9% РЕВ. А 


+1 count + Trigger Error + Time Base Error 


4. TIA-B 
+100 ns +Time Base Errors +Trigger Errors 


5. PER AVG A 


Е me + Time Base Error + Trigger Error 
N 


6. TIA A-B 
+ E +10 ns +Time Base Errors 


+ Trigger Errors 
УМ 


2-94. Dealing with One Count Error 


2-95. There are several methods available for reducing 
the effect of one count error. The following 


considerations may be useful: 


1. Ву selecting a longer gate time, the percentage 
error caused by the +1 count gate uncertainty is 


decreased. 


2. The accuracy of functions affected by +1 count 
A depends upon the frequency of the input signal. 
As frequency increases, accuracy increases. As 
frequency decreases, accuracy decreases. With a 
higher frequency input, more counts will be made 
per gate time, and +1 count error will become less 
significant. The percentage error is thereby 
reduced. 


3. FREQ A and PER A functions can be used 
selectively to maximize accuracy of frequency 
measurements over the range of Channel A. The 
following can be drawn by this function 
comparison. 


a. FREQ A provides the best measurement 
accuracy if the input signal is higher in frequency 
than the instrument time base oscillator (10 
MHz). 


b. PER A provides the best measurement 
accuracy if the input signal is lower in frequency 
than the instrument time base oscillator. 


4. When using these guidelines, the operator must ` 
exercise discretion. In a high noise environment, or 
where a great deal of non-harmonic distortion 
might be expected, gate time errors dueto improper 
triggering may be significant; F REQ A might be the 
better choice regardless of the input signal 
frequency. 
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2-96. Reducing Time Base Error 


2-97. Some of the effects of crystal related time base 
errors can be reduced. If the temperature of the 
instrument environment is maintained at a constant 
value, temperature error is minimized. If tight control of 
the instrument environment fails to produce the accuracy 
desired, the time base crystal related error can be reduced 
through recalibration or by substituting a time base with 
smaller errors. This time base may either be one of the 
optional internal time bases described in Section 6, or an 
external 10 MHz reference connected to the instrument 
via the rear panel. 


2-98. Trigger Error Considerations 


2-99. Improperly triggered hysteresis levels can cause 
error when using any function. When using ratio or event 
timing functions, trigger errors produce gate time errors, 
resulting in inaccurate counts. Proper use of 
ATTENUATION and FILTER controls, along with 
other noise reduction techniques, will help solve this 
problem. In addition, the following considerations 
should be kept in mind: 


1. Period measurements use Channel A for both 
START and STOP pulses; triggering errors are 
from one channel only. The period averaging 
function will reduce the effect ofthetriggeringerror 
Бу a factor of 1/N. 


2. Time interval measurements use both Channel 
A and Channel В for the START and STOP pulses; 
the trigger error may arise from either or both 
channels. The averaging function will reduce the 
effect of the triggering error by a factor of 1/VN. 


3. In the ratio mode, the counts of Channel B 
trigger error increase as the frequency of the 
Channel A input signal increases. 


4. A pulse input signal, with faster rise times, will 
exhibit less trigger error than a sine wave input. 


2-100. Reducing Errors Due To Noise On The 
Input Signal 


2-101. The following techniques may also be used to 
ensure noise rejection: 


1. Use an oscilloscope to identify the presence of 
noise. 


2. Use the ATTEN control to limit noise levels 
while maintaining sufficient signal levels for 
' triggering. 
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3. Use an oscilloscope probe (X10) as the input 
cable when measuring high impedance circuits. 


4. Use a low pass filter/attenuator, The front 
panel FILTER control can be utilized to attenuate 
signals above 100 kHz. Alternately, the Fluke 
Model Y7201 Filter/Attenuator, attached to the 
front panel input connector, can be used to suppress 
unwanted noise. This accesssory is described in 
Section 6 of this manual. 


2-102. Summary 


2-103. Some of the errors that affect accuracy are 
inherent and cannot be much improved without 
substituting different components (time base error). 
Accuracy can be improved by using the proper techniques 
(triggering error) or by selecting the correct function 
(PER A versus FREQ A). The accuracy of the event 
timing functions can be improved by using the 
appropriate averaging function. And, sometimes, the 
technique that decreases the effect of one error source 
increases the effect of another error source. Noise and 
distortion on the input signal or signals also affect the 
accuracy of measurement. The operator has to be aware 


‘of all facets of the error sources and exercise discretion in 


using the instrument to make precise measurements. 


2-104. OPERATING DIRECTIONS 


2-105. Operation of the 7260A for each function is 
described in the following paragraphs. Function 
capabilities, as well as useful operating hints, are also 
presented here. 


2-106. Initial Procedure 

2-107. The following procedural checks should be 
performed prior to using any of the function operating 
directions. 


1. Check that the instrument has been connected 
to appropriate line power. 


2. On the rear panel, ensure that the EXT-INT 
select switch is set to INT and that the AC POWER 
switch is ON. 

3. Press power to ON (front panel). 


4. Ensure adequate time for instrument warmup, 
especially if an optional oven time base is installed 
(typically 10 minutes). 


2-108. Frequency Measurements (FREQ A) 


2-109. Frequencies on Channel A from 0-125 MHz can 
be counted and directly displayed using this function. The 
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7260A 
NOTE 


The output voltage from magnetic 
transducers will vary with speed of revolution. 
The ATTEN and TRIGGER LEVEL control 
settings may, in such cases, need to be 
changed. Alternately, a photo-electric 
transducer will provide an output level not 
dependent on frequency. 


2-112. Frequency Measurements (Freq C) 


2-113. Frequency measurements can be made above the 
range of FREQ A measurements using this optional 
function. Direct frequency measurements can be made in 
the range 50-520 MHz with the -310 Option installed. 
This option is discussed in detail in Section 6. Assuming 
the option is installed: 


l. Setthe Front Panel controls as follows: 


FUNCTION - FREQ C 
RESOLTUION - as required 


2. Connect the signal to be measured to the 
Channel C input connector. 


3. Change the settings of any controls as required 
to obtain a stable display. 


4. Set the RESOLUTION control to obtain 
maximum resolution of the displayed frequency. 
The OVFL annunciator will illuminate if the 
display capacity is exceeded. 


2-114. Ratio Measurement (RATIO A/B) 


2-15. When using the RATIO A/B function, the 
instrument counts the frequency of input on Channel A 
and uses the frequency input on Channel B, instead of the 
reference frequency from the time base, to determine the 
length of gate time. The result is displayed without 
measurement units annunciation. 


NOTE 


The higher frequency must be input on 
Channel A. 


2-116. The position of the Resolution control 
determines the number (N) of cycles of the Channel B 
input signal that must be used to determine gatetime. The 
109-105 scale is used. As the Resolution control also 
causes positioning of the decimal point, automatic 
averaging of the number of counts of A accumulated 
during N cycles of B will occur. Use the following 
procedure when making ratio measurements. 


2-13 


7260A 


1. Set front panel controls as follows: 


FUNCTION - RATIO A/B 

RESOLUTION - set to optimize displayed resolu- 
tion 

ЗЕР/СОМ - SEP 

FILTER - OUT 

ATTENUATION - X100, both channels 
TRIGGER LEVEL -PRESET (both channels) 


2. Connect the higher of the two frequencies to 
CHANNEL A input connector. 


3. Connect the lower of the two frequencies to 
CHANNEL B input connector (0-2 MHz). 


4. Adjust the ATTEN and TRIGGER LEVEL 
controls on both channels for proper triggering. 
(GATE LED flashing.) Gating is derived from the 
CHANNEL B signal when in the Ratio function; 
generally, the greater the level of the signal on 
CHANNEL B, the greaterthe accuracy ofthe Ratio 
measurement will be. 


2-117. Period Measurements (PER A) 


2-118. This function can be used to measure the period 
of an input signal with frequencies up to 2 MHz. 


2-119. The period function provides a great 
improvement in both accuracy and resolution of 
measurements made on low frequency signals. To make 
period measurements, the instrument measures the time 
interval between two consecutive cycles of a repetitive 
signal; Channel A is used to generate start and stop 
pulses. The RESOLUTION control is used to specify the 
value of the least significant digit (100 ns-10 ms). Use the 
following procedure when making period measurements: 


1. Set the front panel controls as follows: 


FUNCTION - PERA 

RESOLUTION - as required, or AUTO 
SEP/COM - SEP 

ATTENUATION - X100 

TRIGGER LEVEL - PRESET 


2. Connect the signal to be measured to the 
CHANNEL A input connector. 


3. Adjust the ATTEN and TRIGGER LEVEL 
controls (Channel A) until a stable display is seen. 


2-120. Period Averaging Measurements (PER 
AVG A) 


2-121. Multiple periods of frequencies up to 2 MHz may 
be averaged to obtain greater resolution and accuracy 
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than with Period measurements. For example, with a 
Period measurement of a 1 kHz signal, the display would 
read ”1.0000 ms”; the maximum resolution of the Least 
Significant Digit is 100 ns. In Period Averaging, the same 
signal would be maximized at a display of”1000.0000 us”; 
the resolution has increased. to 1 ns. The number of 
periods measured, N, is selected in consecutive powers-of- 
ten. The total clock pulse count for all periods measured is 
accumulated; the decimal point is then shifted for 
averaging. The number (N) is selected by the Resolution 
control (range 10°-105) for resolutions varying from 100 
ns to 1 ps. As N increases, the average value approaches 
the correct value. 


1. Set the front panel controls as follows: 


FUNCTION - PER AVGA 
RESOLUTION - as desired, or AUTO 
SEP/COM - SEP 

ATTENUATION - X100 

TRIGGER LEVEL - PRESET 


2. Connect the signal to be measured to the 
CHANNEL A input connector. 


3. Adjust the ATTEN and TRIGGER LEVEL 
controls to ensure proper triggering. 


2-122. Time Interval Measurements (TI A-B) 


2-123. When the instrument makes time interval 
measurements, the START pulse is generated through 
Channel A and the STOP pulse is generated through 
Channel B. Use of the SEP/COM switch can either 
isolate the Channel A input from the Channel B input or 
connect Channel A input to both input amplifiers. With 
the switch in the COM position, events from the same 
source can be measured by Channel A and Channel B. 
With the switch in the SEP position, events from two 
sources can be measured on respective channels. 


2-124. During time interval measurements, 
inconsistencies between channels may be noticeable. 
Hysteresis (sensitivity) levels will not be precisely the 
same for both Signal Conditioners. Accurate 
measurements of rise time, pulse width, etc., may be made 
through combined TRIGGER LEVEL and Slope control 
settings. Analog trigger level voltages (-1.5V to +1.5V) 
are available for either channel at the rear panel 
TRIGGER LEVEL connector. 


2-125. There are several important specifications 
regarding the input signals for time interval 
measurements. The minimum time between the start level 
on Channel A and the stop level of Channel B can be less 
than 100 ns (the maximum display resolution). Times less 
than 100 ns will cause the 7260A to gate (GATE LED on), 
but the display will read zero. The pulse width for either 


start or stop signal should be at least 50 ns. The time 
between the stop of one interval measurement and the 
start of the next is determined by the instrument’s cycle 
rate (250 ms). The intervals measured are therefore 
samplings of the intervals available for measurement. 


2-126. Triggering problems may appear in anumber of 
ways when measuring time interval. An illuminated, but 
not flashing, GATE LED could mean that a proper stop 
signal is not being applied to Channel B. If the GATE 
LED is flashing, but there is no display, one or both of the 
input frequencies may be too high. Keep in mind that the 
7260А is limited to a maximum of 5 MHz in Time Interval 
mode. Ringing on the input signal may be lessened by 
increasing the ATTENUATION or by using an 
appropriate termination. 


NOTE 


The time interval function should not be used 
when period measurements are to be made. 


1. Set front panel controls as follows: 


FUNCTION - TI A-B 

RESOLUTION - as desired, or AUTO 
SEP/COM - SEP if the start and stop signals are 
from separate sources. COM if the start and stop 
signals are from the same source. 


CHANNEL A SLOPE - set to + for triggering on 
the positive slope of the input, or to - for negative 
slope. 


CHANNEL A ATTENUATION -X100 
CHANNEL В SLOPE - + or - as required 
CHANNEL B ATTENUATION - X100 


2. For separate input signals, connect the start 
signal to CHANNEL A input connector and the 
stop signal to CHANNEL B. For common inputs, 
connect the signal to Channel A. 


3. Reposition ATTENUATION on the 
CHANNEL A input until the GATE LED comes 
‚on. This action ensures proper triggering by the 
start signal. 


4. Reposition ATTENUATION on the 
CHANNEL В input until the GATE LED begins to 
flash, ensuring proper stop triggering. 


2-127. Time Interval Averaging Measure- 
ments (TIA A-B) 


2-128. Multiple time intervals can be averaged to obtain 
greater resolution and accuracy than with Time Interval 
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measurements. Use the following procedure when 
making Time Interval Averaging measurements: 


1. Set the Front Panel controls as follows: 


FUNCTION - TIA A-B 
ATTENUATION - X100 
TRIGGER LEVEL - PRESET 


2. Set all other instrument controls as necessary 
for the application at hand. 


3. For inputs from separate sources, connect the 
start signal to Channel A input terminal and set the 
SEP/COM switch to the SEP position. For inputs 
from a single source, connect the signals to the 
Channel A input terminal and set the SEP/COM 
switch to the COM position. 


4. Adjust the instrument controls as described in 
the Operating Notes earlier in this section to insure 
stable display triggering at the proper points. 


2-129. Totalizing Measurements (TOT А-В) 


2-130. In the totalize mode, the 7260A can be used to 
continuously count and display the number of events 
occurring on Channel A during each event on Channel B. 
Only a reset will reinitialize the count. Use the following 
procedure for totalize measurements: 


1. Set front panel controls as follows: 


FUNCTION - TOT A 

RESOLUTION - not used 

SEP/COM - SEP 

ATTENUATION -X100 (both channels) 
TRIGGER LEVEL - PRESET (both channels) 


2. Connect signal to be totalizedto CHANNEL A 
input connector. 


3. Connect gating signal to Channel B. 


4. Adjust the ATTEN and TRIGGER LEVEL 
controls (Channel A) to ensure proper triggering. 


5. Reposition Channel A ATTENUATION until 
an updating display is seen during the gate. 


NOTE 


Should a continuous totalized count of 
Channel A be desired, connect a DC source 
(100 mV rms) to Channel B. Alternately, 
Channel B TRIGGER LEVEL control can be 
adjusted to enable a continuous count. 
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2-131. Self Check (CHK) display should read ”10000.00 kHz”. 


2-132. The self-check function can be used to verify the 5. Verify correct disp lay for each ofthe SEMAINE, 
digital operation of the 7260A. Each setting of the six RESOLUTION settings as defined in Table 2-4. 
RESOLUTION control will provide a predictable display 

of the 10 MHz reference frequency. To self-check the Table 2-4. CHK Function Display 


7260A, use the following procedure: 


RESOLUTION 
SWITCH DISPLAY 
1. Press the power switch to ON. SETTING 
2. Set the FUNCTION control to CHK. Al шошо? | 
1Hz 10000.000 kHz 
y 10 Hz 10000.00 kHz 
3. Momentarily press the RESET control; the 100 Hz 10.0000 MHz 
display should read ”88888888” while RESET is 1 kHz 10.000 MHz 
depressed. 10 kHz 10.00 MH: | 
" 3 5 а 
4. Set the RESOLUTION control to AUTO; the Overflow annunciator should be illuminated. 


2-16 


INTRODUCTION 


32. The 7260A Universal Counter/Timer will be 
explained on two levels in this section. FUNCTIONAL 
DESCRIPTION, referenced to the functional block 
diagram Figure 3-1, deals with each of the more common 
7260A functions. In addition, each mode of operation will 
be separately described and illustrated. CIRCUIT 
DESCRIPTION will then provide a more specific 
accounting of 7260A operation; various figures present 
simplified schematic diagrams of these descriptions. 
Refer to Section 8 of this manual for detailed schematic 
diagrams and a list of mnemonics. 


3-3. FUNCTIONAL DESCRIPTION 


3-4. The 7260A Universal Counter/Timer is capable of 
the following measurements: frequency, period and 
period average, counts per minute, time interval, time 
interval average, ratio, totalize A gated by B, and self 
check. The optional Channel C allows frequency 
measurement up to 520 MHz. The functional description 
of the instrument will consist of a basic block description 
followed by a description of each instrument function. 


3-5. Basic Block Diagram 
3-6. The major functional areas of the instrument are 


shown as basic blocks in Figure 3-1. Each block performs 
the following operations: 


l. Control Logic: This block provides logic and 
timing functions for the 7260A. The positions of the 
RESOLUTION and FUNCTION controls are 
decoded. The decoded commands signal the control 
logic to perform several operations: illuminate the 
proper decimal point and unit's annunciator, enable 
the correct Function and Resolution Logic, and 
produce one of six decade divided gating 
frequencies. 


Section 3 


Theory of Operation 


2. Signal Conditioners: These blocks condition 
the input signal for compatibility with other 
circuitry within the counter. A Signal Conditioner 
will provide a pulse train output, with each pulse 
corresponding to one cycle or event of the input 
signal. 


3. Time Base: Depending on the FUNCTION 
selected, the Time Base (with dividers) supplies 10 
MHz, 1 MHz, or 1/6 MHz. These three frequencies 
are derived from one of the available 10 MHz 
frequency standards or through the EXT 10 MHz 
input jack on the 7260A's rear panel. 


4. Frequency C Control: When a Channel C 
option is installed, this block controls frequency 
counting using circuits on both the Option PCB and 
the 7260A Main PCB. 


5. Power Supply: This block utilizes conventional 
power supply and regulation techniques to supply 
outputs of +5V to all digital circuitry, -5V to the 
Signal Conditioners, +12V and -12V to control 
circuitry. When an optional oven time base is 
installed, oven voltage (45V) remains energized 
when the front panel power switch is placed in 
STBY. When the Rear Panel REF switch is set to 
EXT, oven voltage is disconnected. 


6. Main Gate: When enabled, the Main Gate 
passes pulses from the Clock Select functional 
block to Count and Display. Gate Select (enable) 
and Clock Select inputs to the Main Gate vary by 
function, as defined in Table 3-1. 


7. Clock Select: This block routes signals to the 
Main Gate clock input for count and display. The 
Clock Select block is under direct control of signals 
from Control Logic. 


8. Gate Select: This function enables the Main 
Gate for a period determined by Control Logic. 
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9. Count: The Count function utilizes eight 
counter decades and latches. An internal oscillator 
sequences through count, latch, and output periods 
to provide BCD and strobe outputs to Display. 


10. Display: This function provides BCD toseven 
segment decoding for display ofthe count. Decimal 
points and measurement units are determined by 
Control Logic. 


11. Time Interval Flip-Flop: This function derives 
the start pulse from Channel A and the stop pulse 
from Channel B for enabling of the Main Gate. 


12. Time Interval Average Control: This block 
receives the output pulse from the Time Interval 
F/F that enables the Main Gate. At the trailing edge 
of the Time Interval F/F pulse, this circuit will 
generate two pulses: a 2 изес pulse to increase the 
Control Logic counter by one and a 4 usec Reset 
pulse to Reset both the START and STOP portions 
of the Time Interval F/F. 


13. Time Interval Holdoff: This circuit is an 
analog timer that prevents Channel B from 
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generating the STOP pulse during TI or TIA 
functions for a preset length of time after the 
START pulse. The length of time is selected by the 
Front Panel TI Holdoff control. 


14. CPM Control: When in the Counts Per 
Minute function, this functional block overrides 
RESOLUTION settings and routes the 1/6 MHz 
Time Base to Control Logic; a fixed gate time of 600 
ms is established. In addition, this block disables 
decimal point and measurement unit outputs to the 
Display. 


15. Function Decode: Function line settings from 
either the front panel or the remote interface are 
decoded for application to Control Logic and 
various other signal control and routing circuits. 


16. Resolution Decode: Data selection circuit 
adapts resolution line settings to Control Logic 
inputs. Special circuits also decode a setting on the 
lowest resolution for use in Time Interval Average, 
Period Average or Ratio measurements. 


DISPLAY 
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RESOLUTION 
DECODE 


CPM 
CONTROL 


TIME BASE 
AND 
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Figure 3-1. Functional Block Diagram 
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Table 3-1. Мат Gate Inputs 


CLOCK SOURCE 


Channel A Input 
Channel A.Input 
Channel C first decade carry 
Channel A Input 


Control Logic 
10 MHz Time Base 


Control Logic 
10 MHz Time Base 


Channel A Input gated by 
B input 


10 MHz Time Base 
3-7. Frequency (FREQ A) Measurements 


3-8. When used in this mode, the 7260A will accumulate 
and display cycles of an input frequency for a specified 
length of time. This interval, known as the gate time, may 
be 0.1 ms, 1 ms, 10 ms, 0.15, 1.05, or 10s. The positioning 
of the decimal point, as determined by the resolution 
setting, will translate the displayed cycle count to units of 
kHz or MHz. For example, an input frequency of 2.3 
MHz being measured on the 100 Hz RESOLUTION 
setting would yield a display of (2.3000 MHz). The gate 
time, in this case 10 ms, would allow 23,000 cycles of the 
input frequency to be counted; the displayed number 
without decimal point will always equal the actual 
number of cycles counted during the gate time. This count 
would then be displayed as the input frequency by 
repositioning of the decimal point and illumination of the 
MHz units annunciator. 


3-9. Frequency (FREQ A) mode is illustrated on an 
operational function level in Figure 3-2. Control Logic 
determines most other function operation. In particular, 
the 1 MHz reference is decade divided by Control Logic 
to provide the six gate times for Gate Select. Clock Select 
| is set by Control Logic signals to route the Channel A 
input to the Main Gate. With the Main Gate enabled by 
Gate Select, the Channel A frequency will be transferred 
to Count and Display. 


3-10. Counts per Minute (CPM X100A) 
Measurement 


3-11. The 7260A will display revolutions per minute 
(RPM) when used in this mode. A 100 count per 
revolution transducer must be used as the input to 
Channel A to obtain a correct direct readout. The front 
panel RESOLUTION control will have no effect in this 


Decade Divided Time Base from 


Decade Divided Time Base from 


GATE SOURCE 


Decade Divided Time Base from Control Logic 
600 msec from Control Logic 

Decade Divided Time Base from Control Logic 
Channel B Input 

Channel A Input Divided by Control Logic 


Channel A Input Divided by Control Logic 


Determined by Channel A start and Channel 
B stop 


Determined by Channel A start and Channel 
B stop 


Constant enable from Control Logic 


Decade Divided 10 MHz Time Base 

mode; the instrument will display a fixed resolution of 100 
CPM. There will be no decimal point or units 
annunciator activated. 


3-12. Counts per Minute measurement is shown on a 
functional levelin Figure 3-3. Time Base Dividers provide 
a 1/6 MHz reference frequency to CPM Logic. CPM 
Logic performs three functions. First, the 1/6 MHz 
reference is routed to Program Control Logic. Secondly, 
CPM Logic provides a fixed range setting. Finally, 
decimal point placement and units annunciators are 
disabled. Control Logic decade divides the 1/6 MHz 
reference to 1 2/3 Hz: Gate Select thereby enables the 
Main Gate for 600 ms. Clock Select routes the input on 
Channel A to the Main Gate to be fed to Count and 
Display. 


3-13. Frequency C (FREQ C) Measurement 


3-14. TheoptionalF requency C measurement function, 
while the same as Frequency A, utilizes a separate 
Channel C input terminal and signal conditioner. The - 
310 Option allows frequency measurements over the 
range of 50-520 MHz. This option is discussed in detail in 
Section 6. 


3-15. Ratio (RATIO A/B) Measurement 


3-16. Ratio measurement yields a numeric display, 
without measurement units, of the Channel A signal (0 - 
125 MHz) divided by the Channel B signal (0 - 2 MHz). 
Refer to Figure 3-4 for the following block description. 
The Channel A input, always the higher frequency, is 
routed to the Main Gate through Clock Select. The 
Channel B input is decade divided within Control Logic. 
Depending on the RESOLUTION setting, one of six 
periods then enables the Main Gate through Gate Select. 
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The number of pulses of the Channel A Signal counted 
during the main gate enable is then displayed without 
measurement unit. This displayed number is the cycle 
count of the Channel A signal during one period of the 
divided Channel B signal. With decimal point placement, 
this number yields the ratio between the two inputs. For 
example, with 5 MHz on Channel А, 500 kHz on Channel 
B and a RESOLUTION setting of 10!, the Main Gate will 
be enabled for 20 us. During this time, 100 cycles of the 
Channel A frequency will be counted, and the display will 
yield a reading of "10.0". 
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Figure 3-2. Frequency Measurements 


3-17. Period (PER A) Measurements 


3-18. The period of the Channel A input signal is 
measured by counting a reference frequency for an 
interval determined by the input signal. Depending on the 
RESOLUTION setting, the 7260A will count a reference 
frequency of 10 MHz, 1 MHz, 100 kHz, 10 kHz, 1 kHz or 
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100 Hz. The display will then show the total count of the 
reference frequency for the period of one cycle of the 
input frequency. With repositioning of the decimal point 
and illumination of the "usec", “msec” or "sec" units 
annunciator, this count will identify the period of one 
Channel A input cycle. For example, with a Channel A 
input frequency of 400 kHz set for PER A measurement 
with 100 ns RESOLUTION, the 7260A will count a 10 
MHz reference frequency for 2.5 us. A count of 25 willbe 
accumulated and displayed. The RESOLUTION setting 
will also specify the decimal point and measurement unit 
for the display; a reading of (x x 0. 002 5 ms) will be 
displayed. The total count of the reference frequency is 
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Figure 3-3. Counts Per Minute Measurements 


3-19. Period measurement is functionally illustrated in 
Figure 3-5. Control Logic determines most other function 
operation. Gate Select will be controlled by the Channel 
A input frequency, routed through Control Logic. Clock 
Select will be derived from the 10 MHz Time Base; either 
the 10 MHz or one of five decade divided frequencies 
from the Control Logic will be used to clock the Main 
Gate. This clock will be fed to Count and Display 
whenever the Main Gate is enabled by Gate Select. 
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Figure 3-4. Ratio Measurements 


3-20. Period Averaging (PER AVG A) 
Measurement : 


3-21. During period averaging measurements, the 
7260A will count a reference frequency for an interval 
equal to multiple cycles of the Channel A input frequency. 
The Front Panel RESOLUTION control will determine 
the number of input cycles during which the reference 
frequency is counted (100 - 105 input cycles in decade 
steps). The reference frequency will now be the 10 MHz 
time base only. As in period measurements, the decimal 
point and units annunciator will be utilized to display the 
average elapsed time for one period of the Channel A 
. input frequency. As an example, a 400 kHz Channel A 
input signal could be measured with the RESOLUTION 
control set to ”103”. The 10 MHz reference frequency will 
now be counted for 1000 cycles of the input signal: 25,000 
counts will be displayed. The decimal point and units 
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annunciator will specify the display to read (2.5000 М5). 
The display’s resolution is thereby greatly enhanced, A 
resolution of 100 ps is shown in Period Average, whereas 
the same signal exhibited only 100 ns resolution in the 
Period measurement example. 
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Figure 3-5. Period Measurements 


3-22. An illustrated functional approach to Period 
Average measurement is provided in Figure 3-6. Control 
Logic enables Clock Select to apply the 10 MHz to the 
Main Gate. The input frequency (Input A) is decade 
divided by Control Logic; depending on the 
RESOLUTION setting, the Channel A frequency or one 
of five derived frequencies is applied to Gate Select. The 
Main Gate is thereby enabled for an interval equal to 100 
to 10% cycles of the Channel A input. When enabled, the 
Main Gate feeds the 10 MHz reference to Count and 
Display. Control Logic then determines display update, 
decimal point placement and units annunciation. 


3-23. Time Interval (TI A-B) 


3-24. For time interval measurements, the 7260A will 
display counts ofa scaled reference frequency fora period 
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7260A 


whose start is determined by the Channel A input signal 
and whose stop is determined by the Channel B signal. 
Refer to Figure 3-7 during the following block diagram 
discussion. One of six reference frequencies is selected by 
the RESOLUTION Control for routing through Clock 
Select to the Main Gate. These frequencies are the 10 
MHz time base and five derived frequencies (1 MHz-100 
Hz) from Control Logic. Gate Select is held enabled by 
Control Logic, allowing the Time Interval Flip-Flop to 
control the Main Gate. Depending on the Slope Control 
setting, a positive or negative going Channel A input will 
now enable the Main Gate to pass the reference 
frequency. Under similar control, the Channel B signal 
will disable the Main Gate. The accumulated counts of 
the reference frequency between A and B inputs are 
displayed as in Period measurements. 
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Figure 3-6. Period Averaging Measurements 


3-25. Time Interval Average (TIA A-B) 
Measurements 


3-26. For time interval average measurements, the 
7260A will display the average number of counts ofthe 10 
MHz clock that occur during each period of a repetitive 
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signal. To find this average number, the counts that occur 
during N periods are divided by N. The Front Panel 
RESOLUTION control will determine N, the number of 
time intervals averaged (10° - 105 intervals). The decimal 
point and units annunciators will be utilized to display the 
average time interval measured. Forexample: Two input 
frequencies with a time interval of 1.5 usec and a 
repetition rate of 100 kHz are measured with the 
RESOLUTION control in the 102 position. The 
instrument will count 10 cycles of clock frequency during 
each time interval for 100 intervals. The total count will be 
1000. The display will show 1.000 psec. Using the 
resolution formula in Table 1-2, resolution possible on 
this range using the TIA function is 10 ns maximum. 
Resolution of the same range in time interval function is 


only 10 psec. 
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Figure 3-7. Time Interval Measurements 


3-27. Figure 3-8 is a simplified diagram of the time 
interval average function. At the beginning of a 
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measurement cycle, Control Logic enables the Gate 
Select circuitry so that the Time Interval F / F controls the 
Main Gate. Control Logic also routes the 10 MHz signal 
to the Main Gate clock input. 


3-28. As in time interval measurements, the START 
pulse is generated through Channel A. This pulse will 
cause the Time Interval F/F to open the Main Gate. The 
Count circuitry begins to accumulate pulses of the 10 
MHz signal. At some later time, the STOP pulse causes 

-the Time Interval F/F to close the Main Gate. Count now 
holds the total number of cycles ofthe 10 MHz signal that 
occurred during the time interval. This measurement sub- 
cycle will continue until Control Logic removes the 
enable signal from the Gate Select circuitry. 


3-29. The signal from the Time Interval F/F that 
opened and closed the Main Gate also goes to the Time 
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Interval Average Control circuit. The trailing edge of the 
signal from the Time Interval Average Control circuit 
triggers two pulses: a 2 usec pulse to the Control Logic 
clock input and a 4 usec Reset pulse to the Channel A and 
Channel B Input Circuitry. The 2 usec pulse increments a 
Control Logic timer once for each time interval 
measured. After N (the number of time intervals selected 
by the RESOLUTION control) interval counts have been 
accumulated in the counter, the Control Logic causes the 
average time interval value to be displayed. This time 
interval value is the total accumulated count of clock 
pulses that occurred during all of the time intervals 
measured, divided by the number of time intervals 
measured. Since the number of time intervals is always a 
power-of-ten, the division is accomplished by moving the 
decimal point position. The 4 usec pulse from the Time 
Interval Average Control circuit holds the STOP and 
START gates off; the time intervals measured are not 
consecutive. 


DISPLAY 
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Figure 3-8. Time Interval Average A * B Measurements 
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3-30. Totalize A Gated by B (TOT A-B) 
Measurement 


3-31. During totalize measurements, the outputs of the 
Channel A and Channel B signal conditioners are ANDed 
then counted. The number displayed represents a 
continuing total number of triggering events that occur 
on Channel A when an event occurs on Channel B. The 
7260A will restart this count only when a reset is applied. 
No measurement units or decimal points are used during 
totalize measurements. Refer to Figure 3-9 for the 
following functional block description. A constant Main 
Gate enable is supplied from Control Logic through Gate 
Select. Channel A input pulses clock the Main Gate and 
are displayed to a maximum count of "99999999", 


3-32. Self Check (CHK) Measurement 


3-33. In the self check mode, the 10 MHz reference 
frequency is used as a dynamic verification of counter 
digital circuitry operation. Neither input and signal 
conditioning circuitry nor time base accuracy can be 
checked in this function. Each setting of the 
RESOLUTION control yields a predetermined display 
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readout as defined in Table 3-2. Refer to Figure 3-10 
during the following block description. Control Logic 
disables inputs from the Channel A Signal Conditioner 
while providing digital control for Clock Select, Gate 
Select, Count and Display functional blocks. Clock 
Select routes 10 MHz from the Time Base to the Main 
Gate. Depending on the RESOLUTION setting, Gate 
Select enables the Main Gate for a duration derived from 
the 10 MHz reference in Control Logic. The 10 MHz 
Clock Select frequency is thus counted and displayed for 
gate times of 0.1 ms to 10s. Overflow indication will occur 
at the 1 Hz and 0.1 Hz settings. 


3-34. CIRCUIT ANALYSIS 


3-35. The following descriptions detail key circuit 
operation in the 7260A. Circuit descriptions for options 
are presented in Section 6 of this manual. It is 
recommended that the FUNCTIONAL DESCRIPTION 
be read first for an overall understanding of the 
instrument. The simplified schematic diagrams presented 
here are referenced in the applicable paragraphs. 
Complete schematic diagrams and mnemonic definitions 
will be found in Section 8. 
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Figure 3-9. Totalize A Gated by B Measurements 
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Table 3-2. Display Readout in Self-Check Mode 
RESOLUTION | DIGIT DISPLAY 


MEASUREMENT 
UNIT 


10.00 MHz 
10.000 MHz 
10.0000 MHz 
10000.00 kHz 
10000.000 kHz 
0000.0000 kHz (OVFL) 
10000.00 kHz 
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Figure 3-10. Self-Check 


3-36. Power Supply 

3-37. The 7260A Power Supply utilizes standard ac to 
de rectifying, filtering and regulating circuitry to provide 
regulated outputs of -5V, +5V, -12У, and +12V. With 
the Battery Option (-010) installed, unregulated inputs of 
-5У, +5V, -12V and +12V are supplied to the regulators. 
Accomodation to line voltages of 100V, 120V, 220V, OR 
240V is achieved through positioning of S4 and S5 in the 
power transformer’s primary. The -5V is supplied by 
tracking regulator U15; which tracks the +5 volt supply. 
The Rear Panel ON-OFF switch removes primary power 
from the supply transformer. The Front Panel ON/STBY 
switch (S3) disconnects the regulated voltages from 


7260A 


7260A circuitry; the STBY position will maintain +5V to 
any installed oven time base. Protection diodes CR 7 and 
СК8 prevent damage to the power supply should -12V or 
+12V lines become shorted. 


3-38. Time Base 


3-39. The 10 MHz reference is supplied by an internal 
free air time base, an optional internal time base, or by an 
external time base applied through the rear panel 
connector. Schmitt trigger U37-2 provides a shaped 
output from the time base in use. This 10 MHz reference 
may be used directly as the Main Gate clocking signal 
when Control Logic pins EH and CO are high. The 10 
MHz signal is also divided to provide three additional 
references. First, 1 MHz is produced by decade divider 
U19-13. Next, U2-14 (divide by six) produces 1/6 MHz 
from the 1 MHz signal. Finally, decade divider U19-3 
provides 100 kHz from the 1 MHzsignal. The 1 MHz and 
1/6 MHz signals are applied to Time Base Selector U1-8 
for application to Control Logic input CI; 1/6 MHz is 
used only in Counts per Minute mode. The 100 kHz signal 
is used with the Gate Time Synchronizer (U4-6) and Time 
Interval Average circuitry. 


3-40. Input Circuitry 


3-41. Identical input circuitry is utilized for Channel A 
and Channel B. For either Channel, the input signal is 
amplified, filtered, and shaped to provide an output at 
ECL logic levels. Figure 3-11 illustrates input circuitry for 
either channel. Each input is fuse protected (250 mA) and 
may be either AC or DC coupled to the three position 
attenuator. The attenuator provides three attenuation 
factors: X1 X10 and X100. At this point the Channel A 
and Channel B input circuits may be tied together 
through the SEP/COM switch. 


3-42. Within the Signal Conditioner, the signal passes 
two clamping diodes and an input buffer prior to entering 
the Preamplifier IC. The Preamplifier IC contains an 
amplifier, a Schmitt Trigger for signal shaping, and an 
ECL driver. Trigger Level is selected by changing the 
negative input to the Input amplifier. If the Front Panel 
TRIGGER LEVEL control is in the PRESET position, a 
fixed resistance is selected to set the level at OV. This fixed 
voltage can be adjusted during the calibration 
adjustments presented in Section 4. Positioning of the 
Front Panel TRIGGER LEVEL control off PRESET 
varies the offset of the amplifier continuously between 
+1.5V and -1.5V. The hysteresis window of the Schmitt 
trigger is permanently selected by the hysteresis resistor 
located on the Main PCB (R4 for Channel A, R3 for 
Channel B). The bandpass of the Input Amplifier can be 
reduced from 0-125 MHz to 0-100 kHz by placing the 
FILTER control IN. The Q and Q ECL outputs are 
routed to the Main PCB (for signal processing) and to the 
Front Panel (to drive the + trigger status indicators). 
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Function Logic 


Instrument function selection is determined by 
lines F1, F2, F4 and F8. Logic levels for the BCD 
ling on these lines emanate from either the front panel 
b CTION control (local) orthrough the optional Data 
Input/Output Unit (remote). Tri-state buffer U39, under 
“control of the REM line, selects local or remote function 
inputs. Most function related operations, such as gate 
selection and clock selection, will be determined within 
- Control Logic 012. Function inputs to U12area МІ, M2 
and M3. Other function dependent circuitry is controlled 
by decoded outputs from a 256 bit ROM - U38. All 
function commands, whether to U12 or other circuits, are 
decoded by this ROM. Function decoding ROM U38 is 
provided logic encoding on lines F1, F2, F4 and F8, along 


INPUTS 


Table 3-3. Function Decoding (U38) 


with an input from range zero decoder U27. Table 3-3 
defines U38 inputs and outputs for each function. 
Outputs BO, ВІ and B2 are routed through data selector 
U28. With a high from range zero decoder U27-3, these 
levels are applied directly to Control Logic U12. With 
U27-3 low, U28 ignores these levels and applies a low to 
MI and M2 and a high to M3 in Control Logic. Output 
B3 is low only during CPM operation, when it is used to 
disable RESOLUTION settings, blank decimal points 
and units annunciators, and route 1/6 MHz to Control 
Logic. Output B4 is low only when FREQ C is selected 
(refer to Time Interval Average Logic for an 
explanation). Provided the lowest RESOLUTION (109) 
is not selected output B6 enables program inverter U6-8 
during ratio and period averaging measurements. The 
final output from U38, B7, enables the output from gate 
synchronizer U4-6 during FREQ A and CPM modes. 
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3-45. Time Interval Logic 


3-46. Inthe Time Interval function, the Main Gate flip- 
flop U3-9 is held high, and Main Gate enabling is 
controlled entirely by two D flip-flops (U36-6 for interval 
start, U36-9 for interval stop). Figure 3-12 illustrates time 
interval circuitry. Main Gate clocking is provided by the 
instrument's time base; clocking frequencies from 10 
MHz through 100 Hz (respective settings of 100 ns 
through 10 ms) are selectable with the RESOLUTION 
control. Control Logic pin EH goes high when 100 ns is 
selected; the 10 MHz reference is thus fed to the Main 
Gate. In all other RESOLUTION settings for Time 
Interval mode, EH is low, and Main Gate clocking is 
provided from the divided time base at Control Logic pin 
CO. 


3-47. In the initial state, start flip-flop U36-6 can be 
clocked by the Channel A signal provided Time Interval 
has been selected, Main Gate GQ is low, and U18-9 is low. 
Once clocked, U36-6 goes low to enable the Main Gate. A 
stop pulse on Channel B must now be applied to clock 
U36-9 high, ending the Main Gate enable. With Control 
Logic pin TE high in Time Interval mode, the stop flip- 
flop D input is high whenever start flip-flop U36-5 is 
clocked high by the Channel A signal. If not held clear by 
time interval holdoff gate U16-3, stop flip-flop U36-9 will 
now go high with the next available pulse on Channel B 
and the Main Gate will be disabled. Control Logic will 
respond by waiting 0.1 ms and providing a memory 
update command (M). 


3-48. Time Interval Average Logic 


3-49. During time interval average measurements, the 
7260A counts the 10 MHz reference frequency (all 
RESOLUTION settings) and the number of intervals to 
be averaged. The total count of the 10 MHz reference is 
displayed when the number of intervals (109-105) selected 
by the RESOLUTION control has been satisfied. 
Relevant circuitry is illustrated in Figure 3-12. Generally, 
the Main Gate is controlled by the Time Interval Flip- 
Flops in the same manner as with Time Interval 
measurements. Control Logic functions in essentially the 
same fashion as with Period Average measurement. In 
Time Interval Average, Control Logic maintains a 200 
nsec "dead time" between measurement cycles. 


3-50. With Control Logic set for Period Average type 
measurements, pins EH and CO are held high. The 10 
MHz reference is thereby routed through U20-3 and U10- 
11 to clock the Main Gate (U7). 


3-5]. Enabling of the Main Gate for clocked operation 
is controlled by the Time Interval Flip-Flops. With U36-6 
and U36-9 low, clocked operation is enabled. With either 
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flip-flop output high, the Main Gate is disabled. The start 
flip-flop, U36-6, can be clocked by the Channel A signal 
when the following conditions are met: TI or TIA is 
selected, GQ from the Main Gate Flip-Flop U23-7 islow, 
and U18-9 is low. With these conditions met, U36-6 goes 
low and, provided U36-9 is also low, the Main Gate (U7) 
will begin counting the 10 MHz reference. 


3-52. The stop flip-flop (U36-9) can be clocked by the 
Channel B signal (XB) only when a number of inputs are 
satisfied. To release the clear input, U35-12 must go high. 
This condition is met only when the three inputs to U35- 
12 are high. The first input, from U21-9, is high when TI 
or TIA is selected and U18-9 is high. 


3-53. The second input, U25-12, provides start before 
stop logic. If a start pulse has not been received, U26-4 
will be high. A high will also be present from U10-6 when 
the term TI + (TIA-RO) is false. In this instance, a stop 
pulse applies a high from U26-2, U25-12 goes low, and the 
stop flip-flop is held clear. Once a start pulse is received, 
026-4 is low and 025-12 is held high; the stop flip-flop 15 
no longer held clear. 


3-54. The third input to U35-12 involves the 7260A's 
time interval holdoff feature, which serves to hold the 
stop flip-flop clear for a period of time after the start flip- 
flop has been clocked. The Holdoff Enable line goes true 
when the front panel HOLDOFF controlis on. To satisfy 
the needed high condition to U35-12, either the 
HOLDOFF control must be off, or, if it is on, 03-5 must 
be high. Timer U23-9 operation is initiated by a start pulse 
clocking U36-5 high. The timer will clock holdoff flip-flop 
U3-5 high after a duration set by the front panel control. 
When enabled, TI HOLDOFF keeps the stop flip-flop 
cleared for a period ranging from 20 us (fully ccw) to 20 
ms or greater (fully cw). 


3-55. When TIA operation is first selected, Main Gate 
flip-flop (U23) output GQ is initially high; the following 
circuit conditions exist: 


1. NAND gate U20-12 is enabled, allowing a 100 
kHz signal to feed monostable multivibrator U34-2. 


2. Start flip-flop U36-6 is held cleared. The start Q 
output to the Main Gate (U7) is thus high and no 
counting of the 10 MHz clock is possible. 

3. Holdoff flip-flop U3-5 is cleared. 


4. Stop flip-flop U36-9 is cleared through U21-8.. 
The stop Q output to the Main Gate is low. 


5. Gate light drive circuits are enabled at U21-5. 
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Figure 3-12. Time Interval Average Logic 
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3-56. The 100 kHz signal is briefly fed to Control Logic 
(U12) input XA. The resultant first clocking ofthe Main 
Gate Flip-Flop shifts GQ low, causing the following 
circuit conditions: 


1. NAND gate U20-11 is disabled and the 100kHz 
is no longer supplied to Control Logic. 


2. The clear input to start flip-flop U36-6 goes 
high. A start pulse from Channel A will now be able 
to clock U36-3. 


3. The clear input to time interval holdoff flip-flop 
U3-5 goes high. When applied, a holdoff settingcan 
now keep stop flip-flop U36-9 cleared. 


4. The clear input to stop flip-flop U36-9 goes 
high. With other conditions met, a stop pulse on 
Channel B will now be able to clock U36-11. 


3-57. Monostable multivibrator U34-13 sends a 2 usec 
count pulse to the XA input of Control Logic for each 
interval measured. At the end of each time interval 
measurement, U18-9 goes high to clear the time interval 
start flip-flop. The count is increased by one in the 
Control Logic interval counter. This sub-cycle will 
continue until the count in the interval counter reaches 
the number of time intervals selected for averaging by 
positioning of the front panel RESOLUTION control 
(109-105). At that time, Control Logic clocks the Main 
Gate flip-flop, GQ goes low and the measurement cycle 
ends. Counter multiplexer U13 holds the total count 
accumulated during all the time intervals measured until 
Control Logic (U13) outputs a memory update (M) 
signal. The RESOLUTION control position determines 
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the decimal point position and the number of intervals 
involved in the measurement cycle. Automatic averaging 
of the total count results from this positioning. Control 
Logic waits through the 250 msec recycle time and begins 
another measurement cycle. 


3-58. Frequency C Logic (520 MHz Direct) 


3-59. Refer to Figure 3-13 during the following circuit 
discussion. During Frequency C measurements, the 
7260A will use an output from the Channel C option as an 
input for a Frequency A measurement. To accomplish 
this, function decoding must both set Control Logic 
(U12) for Frequency A and provide separate logic control 
for the adjusted signal path. Decoder ROM U38 satisfies 
these two requirements. First, function lines FI, F2, F4 
and F8 are decoded to encode Control Logic (U12) inputs 
Mi, M2 and M3 for Frequency A measurements. 

Secondly, U38 output B4 supplies control signal FC. The 
FC output first disables Channel A and B Signal 
Conditioners. With C Direct true whenever the 520 MHz 
Option is installed, 011-1 and 011-13 clear gate 
synchronizer U4-6. Since Control Logic output EA is 
high in Frequency A, FC must also be used to disable any 
Channel A input from reaching the 7260A's Main Gate 
(through U10-8). Output FC true also enables the digit 1 
carry signal from the Channel C Option. The Channel C 
input is first decade divided on the option pcb. The carry 1 
output from this first BCD coded digit (CECL) is applied 
through U14-3 to the 7260А% digit 1 count circuits. These 
circuits now become digit 2 count circuits. BCD outputs 

from digit 1 and 2 in Frequency C are routed through the 

Option PCB and applied to 7260A counter multiplexer 

U13. 
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Figure 3-13. Frequency C Logic 
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3-60. - Resolution Logic 


3-61. Resolution settings can be established from either 
the front panel or through the Data I/O Unit (Option - 
521). Ineither case, logic levels are set for lines R 1, R2and 
R4. These levels, routed through multiplexer U29, are 
decoded within Control Logic to enable one of six decade 
dividers. A choice of gate times is thereby provided. Each 
change of the front panel RESOLUTION switch also 
generates a range reset using the reset multivibrator U24- 
12. The three selected resolution levels, normally routed 

“directly through U29, are disabled in Counts per Minute 
mode. With this mode selected, the CPM signal decoded 
by U38 goes false, and U29 outputs become dependent on 
preset levels. Table 3-4 defines U29 multiplexer inputs 
and outputs. 


Table 3-4. Multiplier Inputs/Outputs (U28, U29) 


A B № 
(1A, 2A, 3A) (ТҮ, 2У, ЗУ) 


(1B, 2B, ЗВ) 


A = Preset Input 
B = Variable Input 
Y = Output to Control Logic 


3-62. During autoranging, Control Logic will sequence 
once through the available resolution settings. The 
sequence will stop when the Most Significant Digit 
(MSD) is filled or when the maximum gate time allowed 
has been reached. Autoranging can be enabled only 
during FREQ A, RATIO, PER, PER AVG A, TI or 
CHK operations. Measurement unit annunciators and 
decimal points will not be changed during autoranging. 
An iteration counter within Control Logic will step 
through the possible resolution settings. A measurement 
sequence is initiated for each step; if, at the end of a 
sequence, the counter is not set to the last resolution step, 
either a new measurement sequence is begun at the next 
higher resolution or the display is updated (if not in 
overflow). 


3-63. When the reading is only marginally best resolved 
in one setting, or is varying slightly, an unnecessary shift 
in resolution will be prevented by a hysteresis circuit in 
Control Logic U12. The hysteresis flip-flop becomes 
activated when the MSD reaches 1; the resolution will be 
held until the Second Significant Digit (2SD) falls below 
8. The circuit thereby allows input frequency changes of 
up to 20% to occur without resolution change. 


3-64. Resolution Logic - 10° Setting 


3-65. Unique function dependent operations take place 
when the RESOLUTION control is set to 109. Refer to 
Figure 3-14 during the following circuit description: 


1. The first output, termed RO at U27-8, is used as 
the A4 input to decoding ROM U38. With 
resolution 10? selected, RO will be low. If Time 
Interval Average is also selected, U38 will outputa 
low to U27-2. Function multiplexer U28 is thereby 
Set to its predefined state by U27-3 going low; 
Control Logic is set to the Time Interval mode. 


2. Secondly, if U38 decodes RO at A4 and either 
Ratio or Period Average is selected on A0-A3, 
ROM decoder output B6 places a high at U6-9. The 
gate U6-8 thereby acts as a program inverter to 
allow count stabilization within Control Logic. 


3-66. Control Logic 


3-67. The Control Logic integrated circuit (U12) 
provides most ofthe logic and timing requirements for the 
7260A. When used in conjunction with decoding ROM 
U38 and function data selector U28, U12 determines most 
function related operations. With resolution selector 
U29, U12 determines main gate frequency and decimal 
point placement. In the following paragraphs, general 
Control Logic operations inputs and outputs will be 
discussed. A brief description of pin designations is 
presented in Table 3-5. 


3-68. Control Logic provides six decade counters. 
Inputs and outputs for the counters are defined by 
function in Table 3-6. Outputs at pin GC will, by clocking 
the Main Gate Flip-Flop, enable the Main Gate. Outputs 
at pin CO will clock the Main Gate. Control Logic will 
also provide certain gating control signals. Refer to 
"Main Gate Logic" and "Main Gate Enabling Logic" for 
descriptions. 


3-69. A general reset (R) is sourced by Control Logic 
whenever a measurement cycle is complete or a function 
change is decoded. A reset input to Control Logic at RI 
will have the same affect. Such inputs may be provided by 
the front panel RESET control an optional remote 
interface, the range reset monostable multivibrator U24- 
12, the power-on reset multivibrator U24-4 or a Channel 
C option assembly. AnR signal will reset the eight display 
decade counters, along with the overflow flip-flop in 
Counter Multiplexer U13. The display is consequently set 
to zero and a new measurement cycle is initiated. The 
remote start signal (ST) differs from the RI input inthat a 
new measurement sequence is begun without the display 
being set to zero. 
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Figure 3-14. Resolution 10° Logic 


Table 3-4. Control Pin Designations 


Ú MNEMONIC DESCRIPTION 


DESCRIPTION 


25 


26 


27 


28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 


39 


40 


EH 


GC 


Output, enables 10 MHz clock 
for CHK (all resolutions) and 

TI A-B or PER (100 ns resolution 
only) 

Output, resets Main Gate Flip- 
Flop and set Time Interval.start 
flip-flop 

Output, sets Main Gate Flip- 
Flop, stays high in CHK and 
TOT АВ 

Output, from decades in PER or 
ТІ А-В 

ov 

Input, start from remote 

Input, single or continuous 
counts from remote 

Output, memory update to 
Counter-Multiplexer U15 
Output, Busy (high) when a 
measurement sequence in process 
Cycle Rate RC setting 

Output, resets decade counter 
Input, autorange feedback from 
Counter- Multiplexer U15 
Input, from time interval stop 
flip-flop at end of measurement 
Input, from output of Main Gate 
Flip-Flop { 

Input, autorange feedback from 
overflow flip-flop in Counter- 
Multiplexer U15 

Output, clocks Main Gate Flip- 
Flop at frequency from 1 MHz 
through 10 Hz when in TI A-B 
or PER mode 


1 Vss +5V, +/-0.25V 
2 01 Input, Strobe Line 052 
3 D2 Input, DS3 
4 D3 Input, DS4 
5 DP Output, decimal point 
multiplexed to strobe lines 
6 UX Output, units annunciator 
multiplexed from FUNCTION 
and RESOLUTION settings 
7 RI Input, reset 
8 D4 Input, DS5 
9 D5 Input, DS6 
10 D6 Input, DS7 
11 Vdd —12V, +/-1V 
12 С! Input, 1 MHz (1// MHz in 
CPM mode 
13 P2 Prescaler control 
14 P1 bits (used with FREQ C) 
15 XB Input, from Channel B 
Signal Conditioner. Used in 
RATIO A/B 
16 XA Input, from Channel A 
Signal Conditioner. Used in 
PER, PER AVG A. 
17 ЕА Output, LO for TI A-B 
and CHK 
18 TE Output, HI for TI A-B 
19 M1 Inputs, FUNCTION lines from 
20 М2 front panel control 
21 M3 
22 RI " 
23 R2 Inputs, RESOLUTION lines 
24 R3 from front panel control 
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Table 3-6. Control Logic Decade Inputs, Outputs 


FUNCTION 


INPUT DESCRIPTION 


OUTPUT DESCRIPTION 


FREQA 
CPM 
RATIO A/B 


1/6 MHz at CI 


3-70. The decimal point (dp) output is controlled by 
both the decoded RESOLUTION setting and the strobe 
inputs from counter-multiplexer U13. The measurement 
cycle rate (time between successive measurements) is 
determined by an exterior RC network connected to pin 
CR. The 7260A will normally start a new measurement 
cycle automatically. An input high on pin SC will allow 
Control Logic to stop after one measurement (single 
reading mode). This feature is controlled by a remote 
start/stop command. 


3-71. When set for autoranging, Control Logic utilizes 
two feedback paths to the Counter-Multiplexer U13 AO- 
AR. An internal iteration counter will step through the 
available resolutions until a Carry 6 is seen оп AR or until 
the lowest resolution step has been reached. Autoranging 
is not available in TOT A or CPM X100A. An internal 
hysteresis flip-flop; is connected to line AO to prevent 
needless resolution changes during marginal or slightly 
varying inputs. An internal 14 stage static shift register 
controls sequencing during the measurement cycle. 


3-72. Main Gate Clocking Logic 


3-73. The clocking input to the Main gate is supplied by 
one of four sources, as specifically defined in Table 3-1. 
Figure 3-15 provides a simplified schematic diagram of 
clocking circuits. With Control Logic (U12) output EA 
high, the Channel A input is used as the clocking source 
during FREQ A, СРМ, RATIO A/B and TOT А*В 
measurements. Output EA is held low to inhibit the 
Channel A signal during period (PER A or PERAVG A), 
time interval (TI or TIA), or self check measurements. 
Except during the highest resolution, PER A, TI 
measurements receive clock inputs from the decade 
divided time base (output CO from Control Logic U12). 
During the highest resolution, EH is held high, and the 10 


10 kHz derived from input of 1 MHz at CI 


Channel B input (5 Hz — 1 MHz) 
PERA 1 MHz at CI 
PER AVGA Channel A input (5 Hz — 1 MHz) 
TI А-В 1 MHz at CI 
TIA A-B Pulse from U34-4 for each interval 
TOT A-B Not used 
CHK 10 kHz derived from input of 1 MHz at CI 


10 kHz to 0.1 Hz in 6 decade steps at GC 
12/3Hzat GC 
1 of 6 decades at GC 
1 MHz to 10 Hz in 6 decade steps at GC 
1 of 6 decades at CO 
1 MHz to 10 Hz in 6 decade steps at CO 


When number of intervals counted matches 
number selected, GC clocks Main Gate F/F. 


High at GC 
10 kHz to 0.1 Hz in 6 decade steps at GC 


MHz time base is used directly. During TIA, PER AVG 
A and CHK, EH is held high continuously to feed the 10 
MHz time base to the Main Gate. With Control Logic set 
for a Frequency A type measurement during FREQ C, 
EA will be high. Decoder ROM (U38) output FC is 
therefore used to disable the Channel A input. A signal 
from the optional Channel C pcb is then routed to the 
Main Gate clock. 


3-74. Main Gate Enabling Logic 


3-75. Figure 3-16 provides a simplified schematic 
version of gate select circuitry. The Main Gate (U7) is a 
multiple J, K and clock input flip-flop. It will be enabled 
for clocked operation when all J and K inputs are low. 
Any one set of J and K input going high will disable 
clocked operation. In modes other than TI and TIA, 
inputs to J2, K2, J3 and K3 are always low; gate selector 
U47-8 controls Main Gate Enabling. The gate enabling 
inputs are summarized in Table 3-1. During FREQ A, 
FREQ C, CPM, TI or TIA modes, the B7 output from 
decoder U38 is high; gate synchronizer U4-6 
synchronizes the main gate flip-flop outputs (GQ and 
GQ) to the time base derived 100 kHz. The B7 output 
goes low in RATIO, PER, PER AVG A, TOT and CHK. 
Gate synchronizer outputs are now disabled, and the GQ 
gate enable signal is fed directly to J1 and Kl in the Main 
Gate. 


3-76. Count Circuits 


3-77. The Main Gate clocking signal is serially applied 
to eight BCD counters. Bit 1 information for Digit 1 is 
provided by the Main Gate flip-flop (divide-by-two). This 
data is converted to TTL levels by ОТ and Q2 and applied 
to three J-K flip-flops (U5-91 for Bit 2, US-51 for Bit 4, 
U4-9 for Bit 8). These four bits are applied to a tri-state 
buffer (U22) and to the Channel C option (if installed). 
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The fourth bit is also applied to BCD counter U32 for 
derivation of Digit 2 information. The four bits for Digit 2 
provide the remaining inputs to the tri-state buffer. In 
most functions, the Digit 1 and Digit 2 information will be 
passed through U22 and applied to Counter-Latch- 
Multiplexer U13. If the instrument is in Frequency C 
mode and the 520 MHz Direct, Option -310, is installed, 
U22 will be disabled; Digit 1 and 2 information will then 
be provided by the Option. 


3-78. The remaining six digits (D3-D8) are derived 
within Counter-Latch-Multiplexer U13. Figure 3-17 
provides a simplified schematic diagram of U13. Digit I 
and Digit 2 are applied to separate 4-bit latches. Digit 2 
carry is also applied to the Digit 3 BCD counter. Digits 4- 
8 are derived from similar counters and applied to 4-bit 
latches upon receipt of the Memory Update (M) signal 
from Control Logic (U13). Any overflow condition 
(defined as a Carry 8) will be applied to the 1 bit overflow 
latch at the same time. 


3-79. А scan counter within 015 controls latched digit 
outputs and strobes. This counter is driven by aninternal 
oscillator whose frequency is determined by the external 
connection of C16. As the 4-bit contents of each latch 
(Digit 1-8) is scanned for output, a simultaneous strobe 
signal (051 -DS8) is applied to the appropriate display 
digit. The contents of all eight latches are thus 
sequentially displayed. Decimal point placement is 
provided exterior to U13 by Control Logic (U12). 


3-80. Display 


3-81. The output from Counter-Multiplexer, U15, is 
applied, through BCD-to-Seven Segment Decoder U35, 


CHAN A ECL 


CHAN C ECL 
10 MHz 


(FROM CONTROL 
LOGIC U12) 


to all display digits. A strobed output from 015 on lines 
DS1-DS8 enables the appropriate digit through drivers 
040 and 041. In overflow conditions, a latched output 15 
applied directly to the OVFL LED. Control Logic (U12) 
monitors strobe lines DS1-DS8 to provide decimal point 
(DP) placement following the correct display digit. 
Measurement unit (UX) display inputs are supplied by 
Control Logic function and resolution decoding circuits. 


3-82. Reference Inputs and Outputs 


3-83. The 7260A’s rear panel provides four BNC 
connections; MARKER OUT, 10 MHz REF IN and 
OUT and TRIGGER LEVEL OUT. The MARKER 
OUT connector provides a high true representation (100 
mV into 50 ohms) of the time between a start pulse on 
Channel А and a stop pulse on Channel В for use in Time 
Interval measurements. Specifically, marker output 
generator U42-5 is clocked high by a slope selected pulse 
on Channel A, clearing U42-13. A slope selected pulse on 
Channel B will have the opposite effect by clearing U42-1 
and bringing U42-5 low. 


3-84. The 10 MHz REF IN connector receives an 
external signal for usc as the 7260A's time base when the 
INT; EXT switch is set to EXT. Inputs ranging from 300 
mV to 3.0V rms are shaped by Schmitt trigger U37-2 to 
provide a pulsed reference for the instrument's internal 
circuitry. 


3-85. The 10 MHz REF OUT connector provides a 
shaped output of the instrument's time base frequency, 
internal or external. Output buffer U37-10 supplies a 
nominal signal level of .5V or greater into 50 ohms. 


Figure 3-15. Clock Select Logic 
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Figure 3-16. Gate Select Logic 
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Figure 3-17. Counter Multiplexer (U13) 
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3-86. The instrument's TRIGGER LEVEL OUT 
connector provides a switch selected sampling of the 
Channel À or Channel B trigger level, as determined by 
the front panel TRIGGER LEVEL controls. 


3-87. Reset Logic 


3-88. Reset from Control Logic (R) clears the decade 
counters and initializes the display latches. The reset 
input (RI) to Control Logic is derived in one of four ways. 
The front panel RESET switch controls RI for as long as 
it is held depressed. A power on reset will be provided to 
RI to allow for stabilization of the 7260A's power supply 
voltages. Monostable multivibrator U24-4 provides time 
delay and pulse shaping for this reset. A change in the 
front panel RESOLUTION setting will causea reset from 
the multivibrator U24-12. A remote reset will cause the 
same reset operations as does the RESET switch. 
Internally, Control Logic (U12) will generate its own R 
whenever a FUNCTION change is decoded. Use of the 
RESET switch or a remote reset will also place display 
decoder U31 in lamp test mode; all eight display digits will 
read "8" for as long as this reset is held applied. 


3-89. Gate Indicator Logic 


3-90. The gate light circuit, as illustrated in Figure 3-18, 
provides a visual indication of the Main Gate being 
enabled. Data selector U33 provides gate signal source 
decoding to timer U23. If Time Interval or Time Interval 
Average is selected, output W from U33 will be low to 
trigger U23 whenever input D2 is high. This high is 
provided by D flip-flop U18-6 when Main Gate Flip-Flop 
GQ is low, TI or TIA has been selected and the start flip- 
flop Q goes low. A gate indication is thereby provided 
with each interval start pulse. If TOT A*B mode is 
selected, output W islow (dueto a constant D7 input high 
from Control Logic pin EA), and the GATE light is 
illuminated when Channel B input requirements are 


U23 


GATE LIGHT 
STRETCHER 


DATA 
SELECTOR 


satisfied. In all functions, output W is low whenever GQ 
from the Main Gate flip-flop is high. Timer U23 provides 
a gate light stretching function by providing a minimum 
50 usec gate pulse (С); visual discernibility is thereby 
ensured. 


3-91. Single/Continuous Operation 


3-92. The instrument can be programmed to either 
initiate measurement cycles continuously at a 
predetermined rate (continuous operation) or initiate one 
and only one measurement cycle when signaled by the 
start circuit on the Main PCB (this start circuit is not the 
same as the START Gate used by the Time Interval 
circuit). When the instrument is under local control, 
single or continuous operation is selected by the Rear 
Panel MODE switch. Remote Operation is described 
later in this section. When the MODE switch is in the 
CONT position, the SC (single/continuous) and ST 
(start) signals from U43 to Control Logic are both low. 
This commands Control Logic to continuously initiate 
measurement cycles at a predetermined rate. If the 
MODE switch is in the TRIG position, SC is high, 
commanding Control Logic to wait for a high level on the 
ST line before initiating a measurement cycle. With the 
MODE switch in the TRIG position, ST is determined by 
U17-6. If any function except FREQ C is selected, U17-6 
is controlled by XB. When there is a signal on Channel B, 
Control Logic wil be commanded to initiate a 
measurement cycle. If the Channel C function is selected, 
U17-6 will be high if the amplitude of the signal applied to 
the Channel C input is above the threshold level. As long 
as the amplitude of the Channel C input signal remains 
above the threshold level, Control Logic will operate as if 
the continuous operation function has been selected. If 
the amplitude of the Channel C input signal drops below 
the threshold level, U17-6 is low, ST is low and Control 
Logic is prevented from initiating another measurement 
cycle. 


О(5ТАВТ F/F) 
TI+TIA 


ca 


Figure 3-18. Gate Indicator Circuits 
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inverted REM signal first sets tri-state buffers U39 and 
U30 for open-collector operation. Locally sourced 
resolution, function, slope and filter commands are 
be exchanged through the thereby ignored, and their remote counterparts directly 


"he 7260A outputs strobe, control 7260A operation. Secondly, the inverted REM 
information, and receives signal disables the front panel RESET control. Finally, 
resolution, slope, [filter data selector U43 is set to provide ST and SC inputs to 


ands (STR, SCR). All Control Logic. If the rear panel reading mode control is 
on the Main PCB. Refer to set to CONT, the ST output reflects the STR input and 
of remote logic. Remote the SC output follows the SCR input. With TRIG 
the remote interface sets the selected, the SC output remains high, and the ST output 
cts of this action are felt. The becomes dependent on the state of U17-6. 
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Figure 3-19. Remote Logic 
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TO DO SO. 
4-1. INTRODUCTION 


4-2. This section of the manual provides information 
concerning warranty, general maintenance, performance 
tests, calibration and troubleshooting for the 7260A 
Universal Counter/Timer. Test equipment 
recommended for performance tests, calibration, and 
troubleshooting is listed in Table 4-1. If the 
recommended equipment is not available, equipment 
with equivalent specifications may be used. Test points 
and adjustments on the Main PCB are illustrated at the 
end of this section. 


4-3. SERVICE INFORMATION 


4-4. The instrument is warranted for a period of one 
year upon delivery to the original purchaser. The 
WARRANTY is located on the back of the title page of 
this manual. 


4-5. Factory authorized calibration and service for each 
Fluke product is available at various worldwide 
locations. A complete list of these service centers is 
included in Section 7 of this manual. If requested, an 
estimate will be provided to the customer before any 
work is begun on instruments that are beyond the 
warranty period. 


4-6. GENERAL MAINTENANCE 


NOTE 
To avoid contaminating the pcbs with oil 
from the fingers, handle the pcbs by their 
edges or wear gloves. If a pcb does become 
contaminated, refer to the cleaning 
procedure. 


WARNING 


THESE SERVICING INSTRUCTIONS ARE FOR USE BY QUALIFIED 
PERSONNEL ONLY. TO AVOID ELECTRIC SHOCK, DO NOT 
PERFORM ANY SERVICING OTHER THAN THAT CONTAINED IN 
THE OPERATING INSTRUCTIONS UNLESS YOU ARE QUALIFIED 


Section 4 


Maintenance 


Table 4-1. Required Test Equipment 


EQUIPMENT REQUIRED RECOMMENDED 
TYPE SPECIFICATIONS TYPE 


Oscilloscope Dual trace, DC- Tektronix 475 
200 MHz wide- 
band 
High Fre- 10 MHz-125 MHz | Wavetek 2001 
quency Sig- <10 mV rms 


nal Generator 


Low Fre- Up to 10 MHz at Fluke 6011A 
quency Sig- a level of 1V rms. 
nal Gener- Time base 1 x 107% 
ator per day. 
509 Term- Impedance match | GR874 
inator (3) the UUT. 
Digital Multi- | AC volts up to Fluke 8012A 
meter 250V ac. 
DC volts to 1V 
+0.01V rms. 
Resistance - 0 to 
infinity. 
500 Adapter | Impedance match | Boonton 91-88 
UUT to RF Volt- 
meter. 
Oscilloscope X10 Tektronix P6065A | 
Probe 
3-way Splitter | 500 HP11667A 
RF Volt- 125 MHz, 10 mV Boonton 9280 
meter rms to 5V rms. 
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4-7. Disassembly 


4-8. To disassemble the instrument, use the following 
procedure: 


1. Press the power switch to STBY, and remove 
the line power cord. 


2. On the case bottom, remove the six securing 
screws. Two of these screws will be found in the 
middle of the case, under the latches. To access 
either middle screw, as shown in Figure 4-1, 
alternately push the two latching rails away from 
the triangular stop. Pull the latch out far enough to 
reveal the screws. 


3. Тһе top half of the case may now be separated 
from the bottom. 


NOTE 


Do not hold the case bottom while lifting off 
the case top. Damage to the Main PCB could 
otherwise result. 


Alternating between front and rear panels, pry the 
case top free of the rest of the instrument. In the 
front, press down on the BNC input connectors, 
while gently pulling up on the case top lip. In the 
rear, press down on the heatsink, while pulling up 
on the top case lip. 


NOTE 


For most test and calibration procedures, 
stop at this step. 


Ж» 
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4. Remove the single screw at the middle of the 
Main PCB, and separate the case bottom. 


5. Remove the Signal Conditioner Assemblies 
(A3 and A4) from connectors on the Main PCB and 
the Front Panel PCB. Pry either assembly gently 
away from its Front Panel Connector until free. 
With a gentle rocking motion, now lift the assembly 
out of its Main PCB connector. Avoid bending 
individual connector pins on the Signal 
Conditioners. 


NOTE 


The Signal Conditioners must not be 
interchanged. Each assembly is component 
matched to a hysteresis resistor on the Main 
PCB. 


6. To remove the Front Panel Assembly from the 
Main PCB Assembly, first pull off the following 
switch buttons in the panel’s lower left corner: 


a. ON - STBY (green) 
b. BAT - LINE (white) 
с. RESET (blue) 


7. Gently pry the Front Panel Assembly away 
from its 40-pin connector (left) and guide pin 
(right). Avoid bending individual connector pins on 
the Main PCB. 


8. Refer to Section 6 of this manual when 
remoying any optional assemblies. 


— p 


57 


PN, 


Figure 4-1. Latch Removal 


x 


or reassembly, the disassembly procedures can 
be followed in reverse. Keep the following 
tions in mind: 


1. When reinstalling the Signal Conditioners or 
the Front Panel Assembly, care should be taken not 
to bend the connector pins. 


2. When reconnecting the top and bottom case 
halves, ensure that the Front and Rear Panels fit 
into their appropriate grooves in the case top half. 
Slide the top half into place uniformly. Firmly 
squeeze top and bottom together (at front and rear), 
and reinstall the six securing screws. 


NOTE 


Proper RFI shielding depends on top and 
bottom case halves being securely mated. 


4 11. Input Power 


Input line power voltage is selected by positioning 
two switches found in the right rear corner ofthe Main 
Each switch (54 and $5) shows a position 
fying red or white dot. Line voltage settings 
fied by dot color are presented in Figure 4-2. 
ory line voltage settings are identified on the 
uments’s rear panel; опе of four (4) white dots will be 
cened to signify 100, 120, 220 ог 240V selection. 


4-13. Fuse Replacement 


WARNING 


DISCONNECT THE INSTRUMENT FROM 
LINE POWER BEFORE ATTEMPTING FUSE 
REPLACEMENT. 


4-14. The 7260A line power fuse is accessible on the rear 
panel. Fuse requirements are a 3/8A MDL (slo-blo) for 
line inputs of 100V or 120V and a 3/16A MDL (slo-blo) 
for line inputs of 220V or 240V. 


4-15. To ensure protection from fire, Channel A and 
Channel B inputs are fused for maximum inputs of 250 
mA. Replacement of either signal input fuse necessitates 
removal of the Main PCB Assembly and the Front Panel 
PCB Assembly; refer to Instrument Disassembly for 
removal instructions. Each fuse is soldered to the Front 
Panel PCB Assembly immediately below the respective 
BNC input connector. Replacement fuses should be 
ordered from John Fluke Mfg. Co., Inc. 


CAUTION 


For protection against fire, replace either 
signal input fuse with 1/4A, 250V fuse only. 


4-16. Cleaning 


4-17. Clean the instrument periodically to remove dust, 
grease and other contamination. Use the following 
procedure: 


FRONT 


Figure 4-2. Line Voltage Selection 
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CAUTION 
Do not use aromatic hydrocarbons or 
chlorinated solvents for cleaning. They will 
react with plastic materials used in 
manufacture of the instrument. 


1. Clean the front panel and case with a soft cloth 
dampened with a mild solution of detergent and 
water. 


2. Clean the surface of the PCB using clean, dry 
air at low pressure (<20 psi). If grease is 
encountered, spray with Freon T.F. Degreaser or 
anhydrous alcohol and remove grime with clean, 
dry air at low pressure. 


4-18. Static Discharge Precautions 


4-19. Static discharge can damage MOS type integrated 
circuits found in the 7260A. A list of such components is 
presented in Table 4-2. The following precautions should 
be observed when conducting adjustments or repairs with 
the instrument’s top cover removed. 


1. Never conduct repairs without first pressing 


power to STBY and disconnecting the line power 
cord. 


2. Perform all repairs at a static-free work station. 


3. Minimize handling of IC's and pcb's; in no case 
handle them by their connectors. 


4. Keep repair parts in their original containers 
until ready for use. 


5. Use static ground straps to discharge repair 
personnel. 


6. Use conductive foam or anti-static containers 
to store replacement or removed IC's. 


7. Remove all plastic, vinyl and styrofoam 
products from the work area. 


8. Do not slide static sensitive devices over any 
surface. 


9. Use only anti-static type solder removal tools. 
10. Use grounded tip soldering irons. 


Table 4-2. MOS Type Integrated Circuits 


ASSEMBLYNAME | REF | ТҮРЕ 


Main PCB Custom 


Main PCB LS7031 
Main PCB 4511BE 
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4-20. Soldering Techniques 


CAUTION 


The Main and Front Panel PCBs are multilayer 
boards. Irreparable damage may be caused by 
careless removal or resoldering of 
components. 


4-21. The following board repair procedures are 
recommended by the John Fluke Mfg. Co., Inc. 


I. Restrict soldering iron tip temperatures to 
700° F. 


2. Usea heat regulated soldering iron. 


3. Use the compressed air driven vacuum type of 
desoldering tool. 


4. Do not reheat the same pin or pad until it has 
been allowed to cool. Excessive heat build-up can 
cause board warpage, separation of inner board 
layers, and loss of pads and through-hole 
connections. 


5. Use the following procedure for IC removal: 
a. Cut all pins. 


b. Gently remove the pins by heating the 
associated solder joint. (Always work in one 
direction around the IC to allow previously 
heated pins and pads to cool.) 


c. After the pins are removed, use the vacuum 
desolderer to remove the remaining solder. 
Enough heat must be applied to melt the solder 
completely before suction is employed. 


d. Ша small amount of solder remains and 
cannot be melted, resolder the hole. Allow the 
solder to cool. Repeat desoldering. 


4-22. SELECTED COMPONENT REPLACE- 
MENT 


4-23. Each Signal Conditioner Assembly is matched 
with a selected hysteresis resistor. This resistor, mounted 
on the Main PCB, is designated R4 for Channel A and R3 
for Channel B. If a replacement Signal Conditioner is 
accompanied with a resistor differing in value from the 
one already installed, the new resistor must be 
substituted. Utilize soldering techniques described in this 
section. 


ERFORMANCE CHECKS 


Performance Checks are used to compare the 
ce of the instrument with the Specifications 
Section 1. The Performance Checks are 
ded for incoming inspection, maintenance, 
after repair, or as an aid in troubleshooting. 
Performance Checks other than the Time Base 
should be performed quarterly. The Time Base 
i should be performed monthly if operation within 
еспоп 1 Specifications is desired. Should the 
ent fail any portion of the Performance Checks, 
n and/or repair is indicated. Refer to Table 4-1 
ecific test equipment is called for. 


NOTE 


| Read each Performance Test or Calibration 
procedure through thoroughly prior to 
actually administering them. 


Initial Preparation 


7 The following controls should be in the indicated 
sions prior to conducting any Performance Test. 


1. On the Rear Panel of the 7260A, set the 
controls to the following position: 

ON/OFF - ON 

INT/EXT - INT 

JONT/TRIG - CONT 


cord connected to line power. 


2 On the Front Panel of the 7260A, set the 
о to the following position: 


BY-ON 

I/LINE - LINE 

OLDOFF - OFF 
ON - AUTO 
ОМ - SEP 
IN/OUT - OUT 
R LEVEL (A&B) - PRESET 
A хі 
-АС 


Test, Channel A 


3 owing procedure to verify that 
iry meets the sensitivity specifications 


^ make the following changes to 


2. Connect the 7260A and test equipment as 
illustrated in Figure 4-3 (part A). 


3. Set the low frequency synthesizer for a 10 Hz 
output at 100 mV rms. 


4. Verify a 7260A display of 0.010 kHz (+1 count, 
time base error). 


5. Reduce the input level to 10 mV rms and verify 
a similar, stable display. 


6. Repeat steps 3, 4 and 5 at frequencies of 1 kHz, 
1 MHz and 10 MHz. 


7. Disconnect the low frequency synthesizer, and 
connect the high frequency synthesizer as illustrated 
in Figure 4-3 (part B). 


8. Setthe high frequency synthesizer for an output 
of 50 MHz at 100 mV rms. 


9. Verify a 7260A display of 50000.000 kHz (+1 
count, time base error). 


10. Reduce the input level to 15 mV rms and verify 
the same, stable display. 


Il. Set the RESOLUTION control (7260A) (о 10 
kHz. 


12. Repeat steps 8, 9 and 10 at a frequency of 100 
MHz. 


13. Set the input to 125 MHz at 100 mV rms. 
14. Verify a display of 125000.00 kHz. 


15. Reducethe input levelto 35 mV rms and verify 
a stable display. 


LOW FREQUENCY 
SYNTHESIZER 


AQ 
=] 502 TERMINATION Q 


FREQUENCY 
SYNTHESIZER © 


Figure 4-3. Channel A Sensitivity Test 
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4-30. Sensitivity Test, Channel B 


4-31. Use the following procedure to verify that 
Channel B meets the sensitivity specifications listed in 
Section 1. 


1. Make the following control change to "Initial 
Preparation”: 


FUNCTION - RATIO A/B 
RESOLUTION - 10° 


2. Connect the 7260A and test equipment as 
illustrated in Figure 4-4. 


3. Setthe high frequency synthesizer for an output 
of 10 MHz at 100 mV rms. 


4. Set the low frequency synthesizer for an output 
of 10 Hz at 100 mV rms. 


5. Verify a display of 1000000, with no units 
annunciator. 


6. Reduce the low frequency synthesizer level to 
10 mV rms and verify a similar display. 


7. Repeat steps 4, 5 and 6 at Channel B 
frequencies of 1 kHz, 1 MHz and 2 MHz. Verify a 
display of 10000, 10, and 5 respectively. 


4-32. Time Base Test 


4-33. Use the following procedure to check the accuracy 


HIGH LOW of the time base and the operation of the REF OUT 
FREQUENCY FREQUENCY circuitry. 


SYNTHESIZER SYNTHESIZER 


RF PROBE[ ] ` 502 TERM 


RF 
VOLTMETER 


Figure 4-4. Channel B Sensitivity Test 


1. On the 7260A, set the Front Panel controls as 
follows: 


FUNCTION - FREQA 
RESOLUTION - .1 Hz 
ON/STBY - ON 


2. Connect the LF synthesizer to the Channel A 
input terminal of the 7260A via a 500 termination 
and the shortest length of RG-58 cable possible. 


3. Set the LF synthesizer for an output of 5MHz 
at a level of 100 mV. 


4. Verify, on the 7260A, that the display readingis 
5 MHz = maximum allowable count error. Table 4- 
3 lists the maximum allowable count error at 5 MHz 


Table 4-3. Time Base Performance Check 


TCXO OVEN OVEN 
TIME PASE TYPE | едн | OPTION -112 OPTION -131 OPTION -132 


Total Time Base +/-56 X 107 +/-23.2 X 107 2.2 X 107 8.4 X 10% 


Accuracy * 


Maximum Allowable +/—28.0 Hz +/-11.6 Hz 
Deviation ** 
(with 5 MHz input) 


* Includes aging rate, temperature effects, line voltage variation. 
** Allowable deviation in Hz is found by multiplying the input frequency (b MHz in this case) by the total 
accuracy, and adding 1 count error. These figures apply when in 0.1 Hz RESOLUTION. 


+/-1.1 Hz +/—0.5 Hz 


= — 


for each ofthe four time bases available for use with 
instrument. The maximum allowable count 
can be computed for any input signal by 
multiplying the frequency of the input signal by the 
total time base accuracy (given in Table 4-3) and 
adding the +1 count to the product. 


5. Connect the oscilloscope to the REF OUT 
terminal on the 7260A through as short a length of 
RG-58 as possible. The oscilloscope end of the test 
cable must have a 500 termination. 


6. Verify that the signal displayed on the 
oscilloscope is a 10 MHz, 500 mV p-p waveform. 


Display Test 


The following procedures will verify proper 
decimal point placement, measurement unit 
: ciation and scaling factor operation without an 

put signal. To verify individual display digit operation, 
Perform "Totalize Test”. 


l. Complete Initial Preparation. Ensure that 
Channel A and B inputs are disconnected. 


2. Place the FUNCTION control in FREQ A. 
Verify that the display digits and measurement unit 
annunciators appear as defined in Table 4-4 for 
each RESOLUTION setting. 


NOTE 
RESET the 72604 after each check in AUTO. 


3. Place the FUNCTION control in СРМ X100A. 
On all RESOLUTION settings, the measurement 
units annunciators should be blank, and the display 
should read: 0. 


4. Sequence the FUNCTION control through 
each of the next six positions. Verify correct display 
digit placement and measurement unit 
annunciation per Table 4-4. 


5. Select TOT A with the FUNCTION control. 
The measurement unit should now be blank and the 
display should read: 0 (all RESOLUTION settings). 


6. Set the FUNCTION control to CHK: verify 
that display indications match those of Table 4-4. 
Also check that the display reads "88888888" when 
the RESET switch is held depressed (all 
RESOLUTION settings). 


Frequency A Function Test 


Procedures for checking the 7260A during 
casurements on Channel A are covered under 
[у Test, Channel A". 


4-38. 


Frequency C Function Test 
4-39. Verifying procedures for Channel С frequency 


measurements necessitate an installed Channel C option. 
These procedures are covered in Section 6. 


4-40. Counts Per Minute Function Test 
441. Use the following method for testing for proper 


operation of the 7260A during CPM X100A 
measurement: 


1. Make the following changes to "Initial 
Preparation”: 


FUNCTION - CPM X100A 
RESOLUTION - 10 kHz 


2. Apply a 1 MHz, 10 mV rms signal from the low 
frequency synthesizer to Channel A input, as 
illustrated in Figure 4-3 (part A). 


3. Verify a display of 600000 with no decimal 
point or units annunciator. 


4. Change the RESOLUTION control on the 

7260A successively through the remaining settings 

and verify that no aspect of the display changes. 
4-42. Ratio A/B Function Test 


4-43. Procedures for verifying ratio measurements are 
covered under "Sensitivity Test, Channel B". 


4-44. Period A Function Test 


4-45. Use the following procedure to verify proper 
7260A. operation in the period measuring function: 


1. Make the following change to "Initial 
Preparation”: 


FUNCTION - PER A 
RESOLUTION - 100 ns 


2. Connect the 7260A and test equipment as 
illustrated in Figure 4-3 (part A). 


3. Set the low frequency synthesizer for an output 
of 1 kHz at 100 mV rms. 


4. Verify a stable display on the 7260A of 1.0000 
msec (tsynthesizer instability). 


5. Setthelow frequency synthesizer for an output 
of 2 MHz at 100 mV rms. 


6. Verify a 7260A display of 0.0005 msec. 


Table 4-4. Display Test 


- 


RATIO A/B 


РЕВ АУС А 


TIA А-В 


E 


10? 
10! 
10? 
10° 
10° 
105 
AUTO 


CHK 


=e 


All settings 


10 kHz 
1 kHz 
100 Hz 
10 Hz 
1 Hz 
.1 Hz 
AUTO 


1 


RESOLUTION DIGIT UNITS 
FUNCTI | 
ON SWITCH DISPLAY ANNUNCIATOR 
FREQA i 10 kHz 0.00 MHz 
1 kHz 0.000 MHz 
100:Hz .0000 MHz 
10 Hz 0.00 kHz 
ЕВЕО С 1Hz 0.000 kHz 
.1 Hz 0.0000 
AUTO 
CPM X100A | All settings 


10.00 
10.000 
10.0000 
10000.00 
10000.000 
*0000.0000 
10000.00 


MHz 
MHz 
MHz 
kHz 
kHz 
kHz 
kHz 


*OVFL annunciator turns on after 10 sec gate time 


4-46. Period Average A Function Test 


4-47. Use the following procedure to test for proper 
7260A operation during period averaging measurements: 


1. Make the following front panelcontrol changes 
to "Initial Preparation": 


FUNCTION - PER AVG A 
RESOLUTION -100 


2. Connect the 7260A and test equipment as 
illustrated in Figure 4-3 (part A). 


3. Setthelow frequency synthesizer for an output 
of 10 kHz at 100 mV rms. 


4. Verify a stable display on the 7260A of 0.1000 
msec. 


5. Set the 7260A RESOLUTION control to 105. 


6. Setthelow frequency synthesizer for an output 
of 2 MHz at 100 mV rms. 


7. Verify a 7260A display of 0.500000 usec. 


4-48. ТІ А-В Function Test 


4-49. Use the following procedure to verify 7260A 
operation during time interval measurements: 


1. Make the following front panel control changes 
to the "Initial Preparation": 


FUNCTION - TI A-B 
RESOLUTION - 100 nsec 
SEP/COM - COM 

‚ ATTEN (A) - X100 


2. Connect the low frequency synthesizer TTL 
output to the 7260A as illustrated in Figure 4-3 ( part 
A). 


3. Set the low frequency synthesizer for 10 kHz. 


4. Set the CHANNEL A and B slope controls 
(+/-) and observe the display as defined in Table 4- 
SÌ 


5. Turn the front panel TI Holdoff control on, but 
fully ccw against the switch detent. The display 
should be 0.1000 msec. 


6. Setthelow frequency synthesizer to 1 MHz; the 
display should be 0.0010 msec or less. 


7. Make the following front panel control 
changes: 


RESOLUTION - 1 kHz 
TI Holdoff - fully cw 


8. The display should be 25 msec or greater. 


Table 4-5. Time Interval Test 


SLOPE A SLOPE B DISPLAY 


- - ххх0.1000 msec 
T 


EN Xxx0.0500 ” 
= + xxx0.0500 ” 
+ + xxx0.1000 ” 


4-50. Time Interval Average Function Test 


4-51. Use the following procedure to verify 7260A 
operation during the TIA A-B mode: 


1. Make the following change to ”Initial 
Preparation”: 


FUNCTION - TIA A-B 
RESOLUTION - 10° 

Slope controls - (+) (Channels A and B) 
REF (Rear Panel) - EXT 


2. Connect the 7260A and test equipment as 
illustrated in Figure 4-5. 


3. Set the low frequency synthesizer for an output 
of 1.12345 MHz at 2.0V rms. 


4. The display should be 0.0004 msec. 


5. Verify display stability for at least 10 samples at 
each RESOLUTION setting, as indicated in Table 
4-6. 


10 MHz 
STD. FREO. 


REF IN REF IN 


LF 
SYNTHESIZER 


BIN 7260A 


TTL OUT IN 


3-WAY 
POWER 


SPLITTER 


Figure 4-5. Time Interval Average Test 
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Table 4-6. Time Interval Average Test 


| STABILITY 
RESOLUTION DISPLAY ($5 count) 
10° 0.0004 msec +1 
10! 0.00044 msec +3 
10? 0.445 usec +10 
10° 0.4450 usec +33 
10* 0.44505 usec +100 
10° 0.445055 изес +330 


4-52. Totalize A Function Test 


4-53. 


The following procedure may be used to verify 


7260A operation during totalize measurements and to 
verify proper operation of each display digit segment. 
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1. Оп the 7260A front panel, make the following 
changes to basic control settings listed in ‘Initial 
Preparation”: 


FUNCTION - TOTAB 

AC-DC (A and В) - DC 

Slope (+) - + (both channels) 

TRIGGER LEVEL A - fully clockwise 
TRIGGER LEVEL B - counterclockwise, but not 
on PRESET 


2. Ensure that input signals to both channels are 
disconnected. The GATE LED should be lit. 


3. Depress the RESET control and observe that 
the display resets to 0. 


4. Rotate TRIGGER LEVEL A fully cw, but not 
to PRESET, and then back to the cw position. As 
the trigger status LEDs shift from (+) to (-), the 
display should update by one count. Repeat this 
procedure through a displayed count of 10. 


5. Connect the low frequency synthesizer to the 
7260A at CHANNEL A input. Set TRIGGER 
LEVEL A to PRESET. 


6. Set the synthesizer for a 10 Hz output at 100 mV 
rms. Observe that digit 2 in the display is sequencing 
properly and that all segments are operating. 


7. Check each of the remaining six digits in a 
similar manner. Use frequencies of 100 Hz for digit 
3, 1 KHz for digit 4, 10 KHz for digit 5, 100 KHz for 
digit 6, 1 MHz for digit 7 and 10 MHz for digit 8. 


8. Rotate TRIGGER LEVEL B fully cw; the 
trigger status (-) LED should come on. The GATE 
LED should go off and the count sequence should 
stop. 


4-54. Self Check Function Test 


4-55. Use the following procedure to verify 7260A 
operation in the CHK mode, 


l. Make the following change to the "Initial 
Preparation": š j 


FUNCTION - CHK 
RESOLUTION - 1 Hz 


2. The display should be 10000.000 kHz (+1). 


3. Change the RESOLUTION to 10 kHz and 
verify a display of 10.00 MHz. The GATE LED 
should be flashing approximately 5 times per 
second. 


4. Depress the RESET control. The display 
should be 888888.88 MHz and gating should cease 
for as long as the control is held depressed. 


4-56. Autoranging Test 


4-57. Use the following procedure to verify correct 
operation of the 7260A autoranging circuitry: 


1. Make the following changes to "Initial 


Preparation”: 


FUNCTION - FREQA 
AC/DC - DC 


2. Connect the low frequency synthesizer to 
Channel A input. Set the output for 100 Hz at 100 
mV rms. 


3. Verify a display of 0.100 kHz. 


4. Change the output to 10 MHz and observe a 
display of 10000.00 kHz. 


5. Change the output to 2 MHz at 100 mV rms. 
6. Change FUNCTION to PER AVG A. 
7. Verify a display of 0.50000 msec. 


8. Changethelow frequency synthesizer output to 
100 Hz at 100 mV rms. 


9. Verify a display of 10.00000 msec. 


4-58. Filter Test 


4-59. Usethe following procedure to verify operation of 
the 100 kHz low pass filter: 


1. Make the following change to the ”Initital 
Preparation”: 


FUNCTION - FREQ A 
RESOLUTION - 1 Hz 


2. Connect the low frequency synthesizer to 
Channel A input. Set the output for 1 MHz at 10 
mV rms. 


3. Verify that the display reads 1000.000 kHz. 


4. Switch the FILTER control to IN; verify a 
display of 0.000 kHz. 


5. Increase the signal level until the display again 
reads 1000.000 kHz. Verify that the input signal 
level is greater than 100 mV rms. 


4-60. External Reference Input Test 


4-61. Use the following procedure to test 7260A 
performance with an external reference input used as the 
time base: 


1. Make the following changes to ”Initial 
Preparation”: 


FUNCTION - FREQA 
RESOLUTION - 10 Hz 
REF (rear panel) - EXT 


2. Connect the 7260A and test equipment as 
illustrated in Figure 4-6. 


3. Set the low frequency synthesizer for an output 
of 10 MHz at 300 mV rms. 


4. Setthe high frequency synthesizer for an output 
of 100 MHz at 100 mV rms. 


S. Verify a display on the 7260A of 100000.00 
kHz. 


6. Increase the high frequency synthesizer input 
by first 100 Hz, then by 200 Hz. Verify that the 
display changes accordingly. 


7. Set the REF control on the rear panel to INT. 


8. Repeat steps 4, 5, and 6. 


4-62. Reference Output Test 


4-63. Connect an oscilloscope to the rear panel 10 MHz 
REF OUT connector and verify a 10 MHz TIL 
waveform (>.5V into 500). 


LOW FREQUENCY 
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Figure 4-6. External Reference Input Test 


4-64. Marker Output Test 


4-65. Use the following procedure to confirm proper 
marker outputs: 


1. Make the following change to ”Initial 
Preparation”: 


FUNCTION - TI A-B 
RESOLUTION - 100 ns 
SEP/COM - COM 


2. Connect the 7260A and test equipment as 
portrayed in Figure 4-7. 


3. Set the low frequency synthesizer for an output 
of 1 kHz at 1.5V rms. 


4. Use the front panel slope and TRIGGER 
LEVEL controls for each setting listed in Table4-7. 
Appropriate waveforms, as listed is Table 4-7, are 
illustrated in Figure 4-8. 


4-11 


OSCILLOSCOPE 


DUAL 
LF 
SYNTHESIZER 


TRACE 
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CHANNEL 
А INPUT 


Figure 4-7. Marker Check 


Table 4-7. Marker Output Test Settings 


OUTPUT 
WAVE- 
FORM 


ccw 
CCW 


20] 


= cw 
+ cw 
= PRESET PRESET 
5 РВЕЅЕТ РВЕЅЕТ 


+15 


3 


- 


a 


Figure 4-8. Marker Output Waveforms 
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4-66. Trigger Mode Test 


4-67. Use the following procedure to verify instrument 
operation in the single trigger mode: 


1. Make the following change to "Initial 
Preparation": 


FUNCTION - FREQ A 
RESOLUTION - 1 Hz 
Slope (Channel A) - + 
Slope (Channel B) - - 
CONT/TRIG - TRIG 


2. Press RESET, and observe a display of 0.000 
kHz without a GATE indication. 


3. Change the Channel B Slope control to (+), 
and observe that the 7260A gates once for a display 
of 10000.000 kHz. 


4. Return the CONT/TRIG control to CONT. 
The GATE LED should be flashing. 


4-68. CALIBRATION 


4-69. Calibration for the 7260A consists of Time Base 
and trigger level adjustments. These adjustments should 
be made after repairs are completed or whenever the 
instrument fails to meet PERFORMANCE TEST 
requirements. 


4-70. Time Base Calibration 


4-71. Calibration should be made whenever the time 
base is repaired or replaced, or when it is determined that 
instrument accuracy is not within the accuracy desired. 
The Time Base Accuracy Test can be used as an intitial 
accuracy determination. Calibration adjustments for 
optional time bases (-112, -131, -132 models) are included 
in Section 6. Perform the Time Base adjustment in an 
environment having an ambient temperature between 
20°C and 30°C (68°F to 86°F). Use the following 
procedure when calibrating the time base: 


1. Connect the 7260A and the low frequency 
synthesizer as illustrated in Figure 4-3 (part A). Use 
a 500 termination at the Channel A input and as 
short a length of coaxial cable as possible (RG-58 
recommended). 


2. Allow the 7260A to operate for at least 5 
minutes with both covers on before proceeding. 


| A NM ЛИ И ЛЕ ЛИ >») ЛЕ шт ш ш ш ш НЕ ни та кат mi 


3. On the 7260A, make the following changes to 
"Initial Preparation": 


FUNCTION - FREQ A 
RESOLUTION - 1 Hz 
AC/DC - DC (Channel A) 
Slope - + (Channel A) 


4. Set the low frequency synthesizer for an output 
of 10 MHz at 100 mV rms. 


5. Verify a 7260A display near 10000.000 kHz. If 
necessary, use a JFD 5284, or equivalent, non- 
ferrous tuning tool to adjust the time base for the 
indicated display. Adjust for a display as close as 
possible to the optimum 10000.000 kHz. Figure 4-9 
shows the location of the time base adjustment 
access in the bottom case half of the 7260A. 


6. On the 7260A front panel, change the 
RESOLUTION setting to 0.1 Hz. 


7. Any display update will now take 10 seconds. 
The OVFL LED will come on after the initial 10 
seconds if 10 MHz or more are counted. 


NOTE 


Verify that a measurement is in progress by 
observing both the OVFL and GATE LEDs 
illuminated. 


8. Adjustthe time base, allowing for the 10 second 
display update, until the display reads as close as 
possible to 0000.0000 (OVFL) or between a lower 
limit of 9999.9449 and an upper limit of 0000.0551 
(OVFL). 


9. 1f adjustment does not yield a display within 
these limits, disconnect the 7260A's line power 
cord, remove the top case half and look at the top of 
the time base pcb (left rear corner of Main PCB). 
For some versions of the Free Air Time Base, 
another coarse adjustment is included here. If your 
instrument is so equipped, perform "Coarse Time 
Base Adjustment". 


10. If the time base cannot be adjusted within 
Specifications and coarse adjustment is not 
available, refer to TROUBLESHOOTING. 


П. After 24 hours, recheck any adjustment 
performed to verify stability. 


72604 
FRONT Ў 


ТІМЕ ВАЅЕ 
ADJUSTMENT 


Figure 4-9. Time Base Adjustment Location 


4-72. Coarse Time Base Adjustment 


Some versions ofthe Free Air Time Base will have 


an additional coarse adjustment control. This control is 
located on top of the time base and is accessible only with 
the 7260A°s top case half removed. 


NOTE 


Do not perform coarse adjustment unless the 
Time Base Calibration procedure fails to 
bring the instruments within the 
specifications. 


If coarse adjustment is determined necessary, use the 
following procedure: 


1. Set the fine adjustment, accessed through the 
bottom case half, to mid-range. 


2. Remove the instrument’s top cover (see 
Disassembly). 


3. Perform steps 2, 3 and 4 of Time Base 
adjustment. 


4. Use a non-ferrous alignment tool adjust the 
coarse control for a display as close as possible to 
10000.000 KHz. 


5. Replace the top case half (see Reassembly) and 
perform Time Base Calibration. 
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7260A 


4-74. Trigger Level Adjust, Channel A 


4-75. Use the following procedure when adjusting the 
Channel A trigger level: 


1. Make the following changes to “Initial 
Preparation”: 


FUNCTION - FREQ A 
RESOLUTION - I Hz 
Slope - + (Channel A) 


2. Connect the 7260A and test equipment as 
illustrated in Figure 4-4. 


3. Set the high frequency synthesizer fora 10 MHz 
output at 10 mV rms. 


4. Connect an oscilloscope to U6-3 on the 7260A 
Main PCB. 


5. If necessary, adjust R12 for a 50% duty cycle 
TTL waveform. 


6. Disconnect the oscilloscope. 


7. Set the high frequency synthesizer for an output 
of 125 MHz at 10 mV rms. 


8. Observe the display (125 MHz in overflow) for 
stability. If necessary, slightly adjust R12 to obtain 
stability. 


4-76. Trigger Level Adjustment, Channel B 


4-77. Use the following procedure when adjusting the 
Channel B trigger level. 


1. Make the following changes to "Initial 
Preparation”: 


FUNCTION - RATIO A/B 
RESOLUTION - 0.1 Hz 
Slope - + (Channels A and B) 


2. Connect the 7260A and test equipment as 
illustrated in Figure 4-4. 


3. Set the low frequency synthesizer for a2 MHz 
output at 10 mV rms. 


4. Connect an oscilloscope to U6-6 on the 7260A 
Main PCB. 


5. If necessary, adjust R2 to obtain a 50% duty 
cycle TTL waveform. 


6. Disconnect the oscilloscope. 
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7. Set the low frequency synthesizer for a 1 MHz 
output at 10 mV rms. 


8. Set the high frequency synthesizer for a 125 
MHz output at 10 mV rms. 


9. Observe the display 125.00000 for stability. If 
necessary, adjust R2 slightly to obtain stability. 


4-78. TROUBLESHOOTING 
4-79. Introduction 


4-80. The material in the remainder of this section is 
presented as a troubleshooting aid for the technician. If 
the instrument fails to perform as expected, select the 
CHK function. If the instrument display is incorrect, the 
fault is in the instrument; if the display is correct, the fault 
may not lie in the instrument. Ask the following questions 
before proceeding any further: 


1. Are the instrument controls set to the proper 
position? 


2. Are the controls of associated equipment set to 
the proper positions? 


3. Are the connections between the instrument 
and associated equipment correct? 


4. Are the interconnecting cables in working 
order? 


5. Is the associated equipment functioning 
properly? 


6. Is the instrument designed to do what is being 
attempted? 


If the answers to these questions are all "yes", then 
the fault is probably in the instrument. 


4-81. The ease with which a technician isolates a fault in 
any instrument depends primarily upon just how well that 
technician knows the instrument. Sections 2 and 3 of this 
manual should be read and thoroughly understood before 
attempting to troubleshoot. As an aid to the 
troubleshooter, three additional subsections follow: 
Visual Inspection, Fault Isolation Guide, and 
Troubleshooting Techniques. The Visual Inspection 
should be performed first. The Fault Isolation Guide is a 
brief check of all instrument functions. This procedure 
should enable the technician to isolate the fault to a 
particular circuit or group of circuits. Once a suspect 
circuit is identified, the Troubleshooting Techniques 
provide the technician with suggestions for 
troubleshooting IC technology circuits. 


4-82. Whenever working with the instrument, heed 
techniques presented in this section for handling 
components and preventing static discharge damage. 
Care should especially be taken when soldering, as 
obvious (and hidden) damage to the instrument may 
result. 


4-83. The instrument uses three basic types of logic: 
ECL, TTL, and CMOS. The circuits handling high 
frequency signals employ Emitter Coupled Logic (ECL). 
Circuitry using CMOS IC’s operate at CMOS logic levels. 
The remainder of the instrument employs Transistor- 
Transistor Logic (TTL). Table 4-8 lists typical high and 
low logic levels for each logic type. Refer to the 
Maintenance Locator drawing (Figure 4-10) for 
adjustment and test point locations. 


Table 4-8. Typical Logic Levels 


LOGIC 1 LOGIC 0 


2.5V 0.6V 

4.1V 3.2V 

>3.5V <1.5V 
(>70% of supply) (<30% of supply) 


4-84. Visual Inspection 


4-85. Visual inspection can sometimes quickly locate 
instrument faults saving the technician the time usually 
consumed in extensive troubleshooting. Use the 
Disassembly procedure presented earlier in this section to 
remove the top case cover. Carefully inspect the 
instrument inside and out. Check for loose or broken 
wires and component leads, improperly seated plug-in 
assemblies, physically damaged components, 
discoloration due to arcing, etc. Shorted ІС» usually have 
a small bubble or discoloration at the center of the 
package. Shorted capacitors or resistors in short paths are 
often discolored or burnt. Abusively high overloads may 
blow carbon composition resistors, glass diodes, ceramic’ 
capacitors, thermistors, etc. into fragments. These 
symptoms or anything that looks suspect should be 
carefully checked before proceeding with involved 
troubleshooting. 


4-86. Fault Isolation Guide 


4-87. Тһе Fault Isolation Guide is a simplified check of 
instrument performance. It is intended to direct the 
troubleshooter to the defective circuit or circuits. There 
are three basic cases of improper operation: 


1. The instrument will not turn on. Use the Power 
ON procedure. 
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2. The instrument turns on but the problems seem 
to be spread thoughout the instrument or are 
erratic. This situation may be due to any of a 
number of power supply related problems. Use the 
Power On procedure. 


3. The instrument has a problem in one or more 
function or range. Use the Improper Operation 
procedure. 


4-88. POWER ON PROCEDURE 


CAUTION 


Line power voltage is present from the power 
cord throughout the primary circuit or the 
main power transformer. Do not contact this 
voltage. 


4-89. If the instrument cannot be turned on, the 
problem may lie in several areas: the line power used may 
not be present, the AC POWER switch may be in the 
OFF position, the main power fuse, Fl, may be blown, or 
there may be a power supply problem. Power supply 
problems can be caused both by faults in the power supply 
circuitry and by shorts in the instrument loading down the 
power supply. Points to consider when attempting to 
isolate power supply problems are listed below. If the 
7260A will operate but the symptoms are erratic, 
widespread or seemingly disassociated, then proceed 
directly to item number 6. 


1. Insure that line power is present at the 
receptacle being used. 


2. Insure that the Rear Panel AC POWER switch 
is in the ON position. 


3. Disconnect the line power cord and check FI, 
(the main power fuse). 


4. Make continuity measurements between 
chassis common and the three pins of the power 
receptacle. The ground pin to common should be 
zero ohms. The other two pins to common should 
be infinity. 


5. Make the continuity measurement between the 
two non-ground pins of the Rear Panel power 
receptacle. (The AC POWER switch should be in 
the ON position.) There should be some small 
resistance (the measurement is taken through the 
primary windings of the main power transformer). 


6. Connect the line power cord. Measure the 
power supply voltages at TPI, TP2, TP3 and TP4 
with the Front Panel POWER ON/STBY switchin 
both positions. Use El for the common reference 
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cing these measurements. If all voltages 
in the limits listed (Table 4-9), proceed to 
7. If one or more voltage is incorrect when the 
IWER ON/STBY switch is in the STBY 
osition, the problem is in the power supply, 
proceed to item 6, part a. If one or more voltage is 
incorrect only whenthe POWER ON /STBY switch 
is in the ON position, the fault does not lie in the 
power supply, proceed to item 6, part b. 


a. Problems in the power supply can betracked 
down using conventional methods, but 
remember that: 


1) The -5V supply "tracks" the +5V supply 
so if the +5V supply has a problem, it will 
affect both power supplies. 


2) The -12V and +12V supplies, after 
rectification, are independent of the other 
supplies. Problems in all four power supplies 
indicate that the fault lies in the primary 
circuit, transformer, or CRI. 


b. Shorts that load down a particular power 
supply can best be isolated by disconnecting the 
pcbs that plug into the Main PCB, one at a time. 
Remember to turn the instrument off before 
disconnecting or connecting cables, plugs or 
pcbs. If the short cannot be located by 
unplugging pcbs, use the current probe tracing 
procedure described in Troubleshooting 
Techniques. Start at the output of the power 
supply that is loaded down. 


Table 4-9. Power Supply Voltages 


TEST POINT VOLTAGE TOLERANCE 


4-90. IMPROPER OPERATION PROCEDURE 


4-91. The Improper Operation Procedure is a simple 
dynamic test of the instrument. The procedure providesa 
speedy overall view that is interpreted by Table 4-10 to 
guide the technician to the most likely circuits. Additional 
information can be gained to aid troubleshooting by 
performing the Performance Checks indicated by the 
results of the procedure. The 7260A can pass all parts of 
the procedure and still have faults. Should the 7260A pass 
the procedure, do the Performance Checks. Use the 
following steps to perform the Improper Performance 
Procedures. 


1. Set the instrument controls as follows: 


RESOLUTION - 1 kHz 
SEP/COM - SEP 
FILTER - OUT 
CHANNEL A & B 
TRIGGER LEVEL - PRESET 
ATTEN - XI 
AC/DC - DC 
+-+ 
REF - INT 


2. Connect the LF synthesizer to the Channel A 
input terminal of the 7260A via a 500 termination. 


3. Set the LF synthesizer for an output of 1 MHz 
at a level of 100 mV rms. 


4. To check the FREQ A function: 


а. Setthe FUNCTION control to the FREQA 
position. 


b. Verify that the GATE annunciator is 
flashing and that the display is 1.000 MHz. 


5. To check the CPM X100A function: 


a. Set the FUNCTION control to the CPM 
X100A position. 


b. Verify that the GATE annunciator is 
flashing and that the display is 600000. 


6. To check the FREQ C function: Refer to 
Section 6. 


7. To check the RATIO A/B function: 


a. Set the FUNCTION control to the RATIO 
A/B position. 


b. Set the SEP/COM switch to the COM 
position. 


c. Verify that the GATE annunciator is 
flashing and that the display is 1.0. 


d. Set the SEP/COM switch to the SEP 
position. 


8. To check the PER A function: 


a. Setthe FUNCTION control to the PER A 
position. 


b. Verify that the GATE annunciator is 
flashing and that the display is 0.001 msec. 
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с. Setthe RESOLUTION control to the 100 ns 
position. 


d. Verify that the GATE annunciator is 
flashing and that the display is 0.0010 msec. (RO 
check.) 

9. То check the PER AVG A function: 


a. Set the FUNCTION switch to the PER 
AVG A position. 


b. Verify that the GATE annunciator is 
flashing and the display is 0.0010 msec. 


10. To check the TI А-В function: 


a. Set the FUNCTION control to the TI A-B 
position. 


b. Set the Channel B + control to the - 
position. 


c. Place the SEP/COM control in COM. 


d. Verify that the GATE annunciator is 
flashing and that the display is 0.0005 msec. 


11. To check the TIA А-В function: 


a. Set the FUNCTION control to the TIA А-В 
position. 


b. Verify that the GATE annunciator is 
flashing and that the display is 0.0005 msec. 


12. То check the TOT A В function: 


a. Place the SEP/COM switch to the SEP 
position. 


b. Rotate the Channel B TRIGGER LEVEL 
control just off PRESET, to the fuliy 
counterclockwise variable position. 


с. Set the FUNCTION control to the ТОТ А B 
position. 


d. Press and release the RESET control on the 
7260A’s front panel. The display should read 
zero. 


е. Rotate the Channel В TRIGGER LEVEL 
control maximum clockwise. 


f. Verify that the gate annunciator is on and a 
count begins to accumulate in the display. 


4-92. Troubleshooting Techniques 
4-93. Following are listed several techniques useful in 
isolating a fault in the instrument. 


4-94. CURRENT TRACING 


4-95. Current Tracer probes, such as the HP 547А, are 
usually the best way to locate shorts in the instrument. If 
the short is so bad that the power supply is loaded down, 
the Performance Checks or Fault Isolation Guide may 
not provide any help in isolating the faulty circuit. 
Starting at the output of the loaded power supply, 
logically move the Current Tracer through the instrument 
until the short is found. The Current Tracer will glow 
brightest at the terminal of the shorted gate. 


4-96. HEATING AND COOLING 


4-97. Alternately warming (with a heat gun) and cooling 
(with freon spray) of possible faulty circuits provides a 
fast and effective troubleshooting technique. This 
method's range of usefulness extends from large areas on 
a pcb to individual components. For example, a 
particular power supply voltage can be monitored while 
successively spraying IC's with freon; a sudden rise in a 
loaded voltage would indicate a shorted IC. 


4-98. LOGIC CLIP 


4-99. Logic clips, such as the Fluke Testclip 200, 
provide the troubleshooter with dynamic, visual 
indication of the logic levels. Since such a device clips 
onto the IC, it provides for both ease of use and 
simultaneous observation of inputs and outputs. 


4-100. MEASURING TEMPERATURE 


4-101. Shorted components overheat. Resulting 
temperature differences can be monitored with the Fluke 
80T-150 and any of its associated digital multimeters. 


— 
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7260A 


5-1. INTRODUCTION 


5-2. This section contains an illustrated parts 
breakdown of the instrument. A similar parts listing for 
each of the Options will be found in Section 6. 
Components are listed alphanumerically by assembly. 
Both electrical апа mechanical components are listed first 
by reference designation and second by item number. 
Each listed part is shown т an accompanying illustration. 


5-3. Parts lists included the following information: 
l. Reference Designation or Item Number. 
2. Description of each part. 
3. FLUKE Stock Number. 


4. Federal Supply Code for Manufacturers. (See 
Section 7 for Code-to-Name list.) 


5. Manufacturer's Part Number or Type. 
6. Total Quantity per assembly or component. 


7. Recommended Quantity: This entry indicates 
the recommended number of spare parts necessary 
to support one to five instruments for a period of 
two years. This list presumes an availability of 
common electronic parts at the maintenance site. 
For maintenance for one year or more at an isolated 
site, it is recommended that at least one of each 
assembly in the instrument be stocked. In the case of 
optional subassemblies, plug-ins, etc., that are not 
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always part of the instrument, or are deviations 
from the basic instrument model, the REC QTY 
column lists the recommended quantity of the item 
in that particular assembly. 


5-4. HOW TO OBTAIN PARTS 


5-5. Components may be ordered directly from the 
manufacturer by using the manufacturer's part number, 
or from the John Fluke Mfg. Co., Inc. factory or 
authorized representative by using the FLUKE STOCK 
NUMBER. In the event the part you order has been 
replaced by a new or improved part, the replacement will 
be accompanied by an explanatory note and installation 
instructions if necessary. 


5-6. To ensure prompt and efficient handling of your 
order, include the following information. 


1. Quantity. 

2. FLUKE Stock Number. 

3. Description. 

4. Reference Designation or Item Number. 

5. Printed Circuit Board Part Number. 

6. Instrument Model and Serial Number. 
caution 


Indicated devices are subject to damage by 
static discharge. 


Table 5-1. Final Assembly 


DESCRIPTION 


FINAL ASSEMBLY, 7260A 
FIGURE 5-1 

MAIN PCB ASSEMBLY 

FRONT PANEL PCB ASSEMBLY 

SIGNAL CONDITIONER 


SIGNAL CONDITIONER 

TIMEBASE PCB ASSEMBLY 

FUSE, SLO-BLO 
FUSE, SLO-BLO, 3/8 AMP (100/120V) 
FUSE, SLO-BLO, 3/16 AMP (220/240V) 


GROMMET 
LUG, SOLDER 

NUT, HEX 4-40 
NUT, HEX 

NUT, SELF-LOCKING 


SCREW, FHP, 6-32 X 5/8 
SCREW, PHP, 4-40 X 1/2 
SCREW, TAPTITE, 6-32 X 3/8, BLK 
SCREW, SEMS, 6-32 X 3/8 
SCREW, PHP, 4-40 X 1/2 


SCREW, PH THD FORMING, 6-20 X 3/8 
WASHER, EXT TOOTH 

WASHER, INTERNAL LOCK #4 

WASHER, SHOULDER 

WASHER, SPLIT #4 


CONNECTOR, BCD 
CONNECTOR, BCD 
CONNECTOR, BCD 
CONNECTOR, BCD 
CONNECTOR, SUB-MINI 3-PIN (ACC POWER) 


BUSHING, INSULATED 
PUSHBUTTON, BLUE 
PUSHBUTTON, LITE GREY 
PUSHBUTTON, GREEN 
BUTTRESS, SUPPORT 


COVER, BOTTOM ASSEMBLY 
COVER, CONNECTOR 

HEAT SINK 

INSULATOR, XSTR 

LABEL, WARNING 


DECAL, FUSE 

PLUG BUTTON 

KNOB ASSEMBLY (CHANNEL A/B AND OFF) 
DECAL, SPECIAL 

COVER, TOP 


LATCH 

NAMEPLATE, SERIAL 

SWITCH, TOGGLE SPDT 
TRANSFORMER 

IC, LINEAR, VOLTAGE REGULATOR 


FLUKE 
STOCK 
NO. 


475798 
476028 


479964 


479964 
406918 


109264 
501098 


104273 
167015 
110635 
110916 
152819 


114876 
152132 
485227 
177022 
256172 


288266 
175943 
110403 
485417 
110395 


152033 
152033 
152033 
152033 
479410 


488429 


486472 


486480 
486498 
481796 


489302 
488395 
473868 
412809 
386250 


487330 
398206 
490775 
483073 
489310 


467548 
472795 
493825 
486514 
355107 


MFG 
SPLY 
CODE 


89536 
89536 
89536 


89536 
89536 


71400 
71400 


72653 
73734 
73734 
73734 
78199 


89536 
73734 
89536 
89536 
89536 


89536 
89536 
73734 
86928 
89536 


95712 
95712 
95712 
95712 
81312 


89536 
89536 
89536 
89536 
89536 


89536 
89536 
89536 
13103 
89536 


89536 
89536 
89536 
89536 
89536 


89536 
89536 
51659 
89536 
12040 


MFG PART NO, 


OR TYPE 


475798 
476028 


479964 


479964 
406918 


MDL3-8 
MDL3-16 


7582 

118100 
8003NP 
17-200NP 
511-061800-00 


114876 
19026 

485227 
177022 
256172 


288266 
175943 
99402 
5607-50 


30355-1 
30355-1 
30355-1 
30355-1 
SM3PN 


488429 
486472 
486480 
486498 
481796 


489302 
488395 
473868 
43-03-2 
386250 


1 
398206 
490775 
483073 
489310 


467548 
472795 
UL-11 
486514 
LM340T-5 


№ 


© 
22 


тета FHM = 


20а 2 


ч) а 


^ = = № 


Table 5-1. Final Assembly (cont) 


IC, LINEAR, VOLTAGE REGULATOR 
IC, LINEAR, VOLTAGE REGULATOR 
LINE CORD (NOT SHOWN) 

` WIRE ASSEMBLY, BLACK 
WIRE ASSEMBLY, WHITE 


WIRE ASSEMBLY, GREEN 
FUSEHOLDER W/NUT 

FUSEHOLDER, CAP 
INSTRUCTION MANUAL (NOT SHOWN) 


>= THE RESISTOR HAS BEEN PRESELECTED FOR 
A3 AND A! HYBRID SIGNAL CONDITIONER 
AND MUST BE INSTALLED WITH THE HYBRIDS 
AS A COMBINATION. 


413195 
381665 
343723 
504076 
504050 


504068 
460329 
460238 
487504 


MFG PART NO. 


OR TYPE 


LM340T-12 
LM7912T 
343723 
504076 
504050 


504068 
460329 
460238 
487504 


TOT |REC 
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SELECTED FOR A3/A4 SIGNAL COND- 

ITIONERS AND MUST BE INSTALLED CHASSIS 
WITH HYBRID AS A COMBINATION. 


Figure 5-1. Final Assembly (cont) 
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Figure 5-1. Final Assembly (cont) 
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Table 5-2. A1 Main РСВ Assembly 


DESCRIPTION 


@MAIN PCB ASSEMBLY 
FIGURE 5-2 (7260A-4001T) 


CAP, 

CAP, 

CAP, 
сі САР, 
c5 CAP, 
c6 CAP, 
ст САР, 
св САР, 
C9 CAP, 
c10 CAP, 
c11 CAP, 
ста САР, 
c13 CAP, 
c14 CAP, 
c15 CAP, 
c16 CAP, 
c17 CAP, 
c18 CAP, 
c19 CAP, 
c20 CAP, 
c21 CAP, 
c22 CAP, 
623 САР, 
c24 CAP, 
c25 CAP, 
c26 CAP, 
c27 CAP, 
c28 CAP, 
c29 CAP, 
c30 CAP, 
c31 CAP, 
c32 CAP, 
C33 CAP, 
c34 CAP, 
C35 CAP, 
C36 CAP, 
37 САР, 
c38 CAP, 
c39 CAP, 
c40 CAP, 
C1 CAP, 
c42 CAP, 
сіз САР, 
[om CAP, 
c45 CAP, 
c46 CAP, 
CAT CAP, 
c48 CAP, 


ELECT, 


-0012 UF +/-20%, 1007 


.1 UF +/-GMV, 10V 
.025 UF +/-20%, 100V 
MICA, 220 PF +/-5%, 500V 


АТО UF -10/+75%, 35V 
470 UF -10/+75%, 35V 
1000 UF -10/+75%, 25V 


6800 UF -10/+100%, 15V 


ШЕ +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 


TA, 1 UF +/-20%, 35V 
TA, 2.2 UF +/-20%, 20V 


CER, 0.1 UF +/-GMV, 10V 


TA, 39 UF +/-20%, 20V 


MICA, 5000 PF +/-5%, 500V 
CER, 0.0012 UF +/-20%, 100V 


TA, 


TA, 


MICA, 220 PF +/-5%, 500V 


2. 


го го го того 
то ого ого 


оо тото о 
то о то Го Го 


го го то того 
то го то о о 


NN 
Nana 


2. 
2. 
2. 
2. 


2 


оо N í 


UF +/-20%, 20V 


UF +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 


UF +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 


UF +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 


UF +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 


UF +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 
UF +/-20%, 20V 


TA, 2.2 UF +/-20%, 20V 


CER, 3300 PF +/-20%, 100V 


TA, 10 UF +/-20%, 20V 
TA, 10 UF +/-20%, 20V 
TA, 330 UF +/-10%, 6V 


475798 


478792 
478792 
478826 


478784 
330662 
330662 
330662 
106732 


368647 
168435 
170423 
161919 
161927 


368647 
358234 
181065 
106732 
161927 


161927 
161927 
161927 
161927 
161927 


161927 
161927 
161927 
161927 
161927 


161927 
161927 
161927 
161927 
161927 


161927 
161927 
161927 
161927 
161927 


161927 
161927 
161927 
161927 
170423 


161927 
106674 
330662 
330662 
193011 


89536 
56289 
56289 
56289 
71590 


71490 
56289 
72136 
56289 
56289 


71490 
56289 
72136 
71590 
56289 


56289 
56289 
56289 
56289 
56289 


56289 
56289 
56289 
56289 
56289 


56289 
56289 
56289 
56289 
56289 


56289 
56289 
56289 
56289 
56289 


56289 
56289 
56289 
56289 
72136 


56289 
56289 
56289 
56289 
56289 


MFG PART NO. 


OR TYPE 


475798 


478792 
478792 
478826 


478784 
196D106X0020KA1 
196D106X0020KA1 
196D106X0020KA1 
CF122 


UK10-104 
C023B101H253M 
DM15F221J 
196D105X0035J41 
196D225X0020HA1 


UK10-104 
196D396X0020PE4 
DM19F502J 
CF122 
196D225X0020HA1 


196D225X0020HA1 


1960225Х0020НА1 
196D225X0020HA1 
196D225X0020HA1 
196D225X0020HA1 


196D225X0020HA1 
196D225X0020HA1 
196D225X0020HA1 
196D225X0020HA1 
196D225X0020HA1 


196D225X0020HA1 
196D225X0020HA1 
196D225X0020HA1 
196D225X0020HA1 
196D225X0020HA1 


196D225X0020HA1 
196D225X0020HA1 
196D225X0020HA1 
196D225X0020HA1 
196D225X0020HA1 


196D225X0020HA1 
196D225X0020HA1 
196D225X0020HA1 
1960225Х0020НА1 
DM15F221J 


196D225X0020HA1 
C023B102F332M 

196D106X0020KA1 
196D106X0020KA1 
196D331X0006KA1 


TOT |REC|USE 
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DESCRIPTION 


CAP, TA, 2.2 UF +/-20%, 20V 
DIODE, GE, 80 MA, 100 PIV 

DIODE, GE, 80 MA, 100 PIV 

DIODE, RECTIFIER BRIDGE, 1.5 AMP 
DIODE, RECTIFIER BRIDGE, 1.5 AMP 


DIODE, RECTIFIER BRIDGE, SI, 2 AMP 
DIODE, RECTIFIER BRIDGE, SI, 2 AMP 
SOCKET, PCB MTG 

SOCKET, PCB MTG 

CONNECTOR, RECEPTACLE 


CONNECTOR, AMP PIN 
CONNECTOR, AMP PIN 
CHOKE, 6-TURN 
GUIDE, PIN 

KEY, POLARIZING 


CONNECTOR, AMP PIN 

CONNECTOR, AMP PIN 

XSTR, PNP, HI-SPEED SWITCH (SELECTED) 
XSTR, PNP, HI-SPEED SWITCH (SELECTED) 
XSTR, SI, NPN 


XSTR, SI, NPN 
XSTR, SI, PNP 

XSTR, SI, PNP 

XSTR, SI, PNP 

RES, DEP. CAR, 470 +/-5%, 1/4W 


RES, VAR, 10K +/-20%, 0.20W 

RES, SIG. COND, MATCHED TO A4(NOT SHOWN) 
RES, SIG. COND, MATCHED TO A3(NOT SHOWN) 
RES, MTL. FILM, 4.99K +/-1%,, 1/8W 

RES, MTL. FILM, 4.99K +/-1%, 1/8W 


RES, DEP. CAR, 4.7K +/-5%, 1/4W 
RES, DEP. CAR, 1K +/-5%, 1/4W 
RES, DEP. CAR, 470 +/-5%, 1/4W 
RES, COMP, 100 +/-5%, 1/4W 

RES, DEP. CAR, 150 +/-5%, 1/4W 


RES, VAR, 10K +/-20%, 0.20W 
RES, DEP. CAR, 470K +/-5%, 1/4W 
RES, DEP. CAR, 1.8K +/-5%, 1/4W 
RES, DEP. CAR, 1K +/-5%, 1/4W 
RES, DEP. CAR, 560 +/-5%, 1/4W 


RES, COMP, 510 +/-5%, 1/4W 
RES, DEP. CAR, 4.7 +/-5%, 1/4W 
RES, DEP. CAR, 51 +/-5%, 1/4W 
RES, DEP. CAR, 13K +/-5%, 1/4W 
RES, COMP, 4.7K +/-5%, 1/4W 


RES, DEP. CAR, 13K +/-5%, 1/4W 
RES, DEP. CAR, 150 +/-5%, 1/4W 
RES, COMP, 27 +/-5%, 1/4W 

RES, COMP, 4.7K +/-5%, 1/4W 
RES, DEP. CAR, 560 +/-5%, 1/4W 


Table 5-2. A1 Main PCB Assembly (cont) 


OR TYPE 


MFG PART NO. 


296509 


347559 
347559 
376418 
376418 
291948 


484428 
484428 
320911 
375840 
424572 


484428 
484428 
369629 
369629 
218396 


218396 
195974 
325753 
195974 
343434 


369553 


168252 
168252 


348821 


343426: 


343434 
147926 
343442 


369553 
342634 
441444 
343426 
385948 


218032 
342683 
414540 
441420 
148072 


441420 
343442 
160812 
148072 
385948 


07933 
07933 
21845 
21845 


05277 
05277 
22526 
22526 
00779 


00779 
00779 
89536 
89536 
00779 


00779 
00779 
89536 
89536 
04713 


04713 
04713 
09214 
04713 
80031 


54869 


91637 
91637 


80031 
80031 
80031 
01121 
80031 


54869 
80031 
80031 
80031 
80031 


01121 
80031 
80031 
80031 
01121 


80031 
80031 
01121 


01121. 


80031 


1N270 
1N270 
F903C-22 
F903C-22 


1N5400 
1N5400 
75060-007 
75060-007 
583650-7 


9-87022-1 
9-87022-1 
320911 
375840 
530286-2 


9-87022-1 
9-87022-1 
369629 
369629 
2N3904 


2N3904 

2N3906 

D45C5 

2N3906 
CR251-4-5P470E 


PT10V-10K 


CMF554991F 
CMF554991F 


CR251-4-5PUK7 
CR251-4-5P 1K 
CR251-4-5P470E 
CB1015 
CR251-4-5P150E 


PT10V-10K 
CR251-4-5P470K 
CR251-4-5P1K8 
CR251-4-5P1K 
CR251-4-5P560E 


CB5115 
CR251-45P4E7 
CR251-4-5P51E 
CR251-4-5P13K 
CB4725 


CR251-4-5P13K 
CR251-4-5P150£ 
CB2705 

CB4725 
CR251-4-5P560E 


196D225X0020HA1 


TOT |REC|USE 
ОТҮ |0ТҮ|СВЕ 
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R28 
R29 
R30 
R31 
R32 


R33 
R34 
R35 
R36 
R37 


R38 
R39 


R43 


5-10 


DESCRIPTION 


RES, COMP, 4.7K +/-5%, 1/4W 
RES, COMP, 4.7K +/-5%, 1/4W 
RES, DEP. CAR, 470 +/-5%, 1/4W 
RES, DEP. CAR, 4.7K +/-5%, 1/48 
RES, DEP. CAR, 470 +/-5%, 1/4W 


RES, DEP. CAR, 470 +/-5%, 1/4W 
RES, COMP, 470 +/-5%, 1/4W 
RES, DEP. CAR, 470 +/-5%, 1/4W 
RES, COMP, 470 +/-5%, 1/4W 
RES, DEP. CAR, 100 +/-5%, 1/4W 


RES, COMP, 560 +/- 


5%, 1/45 


RES, COMP, 560 +/-5%, 1/4W 
RES, COMP, 68 +/-5%, 1/48 
RES, COMP, 180 +/-5%, 1/4W 
RES, DEP. CAR, 47 +/-5%, 1/4W 


RES, DEP. CAR, 1M +/-5%, 1/48 
RES, COMP, 10K +/-5%, 1/4W 
RES, COMP, 10K +/-5%, 1/4N 
RES, DEP. CAR, 47 +/-5%, 1/4N 
RES, DEP. CAR, 20K +/-5%, 1/4W 


RES, DEP. CAR, 20K +/-5%, 1/4W 
RES, DEP. CAR, 20K +/-5%, 1/4W 
RES, DEP. CAR, 4.7K +/-5%, 1/4W 
RES, DEP. CAR, 22 +/-5%, 1/4W 

RES, DEP. CAR, 4.7K +/-5%, 1/4W 


RES, COMP, 300 +/-5%, 1/4W 


RES, COMP, 180 +/- 
RES, COMP, 560 +/- 


5%, 1/hW 
5$, 1/4W 


RES, COMP, 560 +/-5%, 1/4W 
RES, COMP, 270 +/-5%, 1/4W 


RES, COMP, 820 +/- 


5%, 1/40 


RES, DEP. CAR, 1.3 +/-5%, 1/48 


RESISTOR NETWORK, 
RESISTOR NETWORK, 
RESISTOR NETWORK, 


RESISTOR NETWORK, 
RESISTOR NETWORK, 
RESISTOR NETWORK, 
PUSHBUTTON ASSY 
PUSHBUTTON ASSY 


PUSHBUTTON ASSY 


39, 14-PIN 
4.7K, DIP 
560, SIP 


4.7K, 6-PIN, SIP 
4.7K, 6-PIN, SIP 
4.7K, 8-PIN, SIP 


SWITCH, SLIDE, DPDT 
SWITCH, SLIDE, DPDT 


SWITCH, SLIDE 
SWITCH, SLIDE 


SWITCH, SLIDE 


IC, TTL, AND-OR-INVERT GATES T-POLE OUT 
IC, TTL, DECADE DIVIDE X12 BINARY CNTRS 
IC, TTL LO-PWR SCHTKY DUAL J-K FLIP/FLOP 
IC, TTL, SCHTKY, DUAL J-K EDGE-TRIG F/F 


148072 
148072 
343434 
348821 
343434 


343434 
147983 
343434 
147983 
348771 


147991 
147991 
147918 
147942 
441592 


348987 
148106 
148106 
441592 
441477 


441877 
441477 
348821 
381145 
348821 


348276 
147982 
147991 
147991 
160804 


148015 
442012 
412866 
387100 
181451 


494690 
494690 
412916 
473991 
473991 


473991 
234278 
234278 
354878 
354878 


354878 
412981 
473843 
414029 
363440 


Table 5-2. A1 Main PCB Assembly (cont) 


FLUKE | MFG 
STOCK | SPLY 
NO. CODE 


01121 
01121 
80031 
80031 
80031 


80031 
01121 
80031 
01121 
80031 


01121 
01121 
01121 
01121 
80031 


80031 
01121 
01121 
80031 
80031 


80031 
80031 
80031 
80031 
80031 


01121 
01121 
01121 
01121 
01121 


01121 
80031 
89536 
89536 
89536 


89536 
89536 
89536 
89536 
89536 


89536 
89536 
89536 
89536 
89536 


89536 
01295 
01295 
01295 
01295 


MFG PART NO. 
OR TYPE 


CB4725 

CB4725 
CR251-45P470E 
CR251-45P4K7 
CR251-45P470E 


CR251-45P470E 
CB4715 
CR251-45P470E 
CB4715 
CR251-45P100E 


CB5615 
CB5615 
CB6805 
CB1815 
CR251-45P47E 


CR251-45P1M 
CB1035 
CB1035 
CR251-45P47E 
CR251-45P20K 


CR251-45P20K 
CR251-45P20K 
CR251_45PAKT 
CR251-45P22E 
CR251-45PUK7 


CB3015 
СВ1815 
СВ5615 
СВ5615 
CB2715 


св8215 
CR251-4-5P1ES 
412866 
387100 
484451 


494690 
494690 
412916 
473991 
473991 


473991 
234278 
234278 
354878 
354878 


354878 
SN74LS51N 
SN74LS92N 
SN74LS112N 
SN74S112N 


TOT |REC 
ary |orv 


а 


Tabel 5-2. A1 Main PCB Assembly (cont) 


MFG PART NO, |TOT|RECJUSE 
DESCRIPTION OR TYPE arvlarviene 


TIL, SCHTKY, DUAL J-K EDGE-TRIG F/F 363440 587451128 
SCHOTTKY, QUAD 2-INPUT 379297 SN74S86N 
ECL, EDGE-TRIG, J-K FLIP/FLOP 402743 F95029DC 
DUAL DIFFERENTIAL LINE RECEIVER 404855 SN75115N 
TTL, HEX INVERTER, POS NAND GATES 393058 SN74LSO4N 


TTL, QUAD, 2-INPUT POS AND GATES 393066 SN74LSO8N 
TTL, QUAD, 2-INPUT, POS NOR GATES 393041 SN74LSO2N 
P-MOS, COUNTER PROGRAM LOGIC 460063 1802 

MOS, 6-DECADE UP COUNTERS 473215 473215 
ECL, QUAD, 2-INPUT- NOR GATE 504431 F95102 


OP AMP, GP, EXT. COMPENSATION 352930 352930 
QUAD 2-IN, POS/-OR W/TP-OUT 393108 MC74LS32P 
QUAD, 2-INPUT POS AND GATES 393066 SN74LSO8N 
LO-PWR SCHTKY DUAL/D CLR/PRESET 393124 SN74LS74N 
COUNTER 483594 483594 


QUAD, 2-INPUT, POS NAND GATES 393033 SN74LSOON 

TRIPLE, 3-INPUT, POS NOR GATES 393090 SN74LS27N 
TTL LO-PWR SCHTKY TRI-STATE OCT/BUFF 429902 DM8 1LS95N 
LINEAR, DUAL TIMER 387407 NE556A 
TIL, LO-PW SCHTKY DUAL MNSTBL/MLTV 404202 SN74LS221N 


TIL, TRI, 3-INPUT POS NAND GATES 393074 SN74LS10N 
TIL, HEX INVERTER, POS NAND GATES 393058 SN74LSO4N 
TTL, QUAD 2-IN, POS/-OR W/TP-OUT 393108 MC74LS32P 
TIL, MSI, QUAD, MULTIPLEXER 407833 SN74157N 
ТТІ, MSI, QUAD, MULTIPLEXER 407833 SN74157N 


TTL, TRI-STATE QUAD BUFF 355008 DM8093N 

C-MOS, BCD TO 7-SGMNT LTCH/DCDR/DRVR 129522 MC14511CP 
TIL, DECADE DIVIDE X 12 BINARY CNTRS 402545 SN74LS9ON 
TTL, LO-PWR SCHTKY DATA SLCTR/MLTPLX 393173 SN74LS151N 
TTL, LO-PW SCHTKY DUAL MNSTBL/MLTV 404202 SN74LS221N 


ТТЬ, TRI, 3-INPUT POS AND GATES 363457 SN74S11N 
TTL, DUAL-D, EDG/TRIG F/F 418269 SN74S74N 
SCHMIT TRIG POS/NAND GATE 483180 SN74S13N 
PROGRAMMED 454348 454348 

TTL LO-PWR SCHTKY TRI-STATE OCT/BUFF 429902 DMB1LS95N 


MOS TO LED HEX DIGIT DRIVER 429506 DS75492N 
MOS TO LED HEX DIGIT DRIVER 429506 DS75492N 
TIL, LO-PWR SCHTKY DUAL/D CLR/PRESET 393124 SN74LS74N 
TTL LO-PW SCHTKY 4-1LINE SLCTR/MTPLX 393181 SN74LS153N 
TTL LO-PWR SCHTKY TRI-STATE OCT/BUFF 429902 DM81LS95N 


TTL, AND/OR E/TP GATES, 2-IN. 495473 SN74S5 1 
SOCKET, IC, 40-PIN 429282 D1LB40P-108 
SOCKET, IC, 40-PIN 429282 D1LBHOP-108 
SOCKET, XSTR, 28-PIN 402958 D1LB-28P-108 
SOCKET, XSTR, 28-PIN 402958 D1LB-28P-108 


SOCKET, XSTR, 28-PIN 402958 D1LB-28P-108 


SEE PLACEMENT FOR R3 AND R4 RESISTORS 
ON FIGURE 5-1, MATCHED TO A3 AND AY 
SIGNAL CONDITIONERS. 
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- Table 5-3. A2 Front Panel PCB Assembly 


FLUKE | MFG 
DESCRIPTION STOCK | SPLY 
NO. CODE 


MFG PART NO. 
OR TYPE 


FRONT PANEL PCB ASSEMBLY 476028 89536 476028 

FIGURE 5-3 (7261A-4002T) 
CAP, MTL, POLY, 0.68 UF +/-20%, 250V 478651 80031 C281A/AE68K 
CAP, MTL, POLY, 0.68 UF +/-20%, 250V 478651 80031 C281A/AE68K 
CAP, TA, 10 UF +/-20%, 15V 193623 56289 196D106X0015KA1 


CAP, TA, 10 UF +/-20%, 15V 193623 56289 196D106X0015KA1 
CAP, TA, 10 UF +/-20%, 15V 193623 56289 196D106X0015KA1 
CAP, TA, 10 UF +/-20%, 15V 193623. 56289 1960106Х0015КА1 
САР, СЕВ, 33 РЕ +/-2%, 100V 354852 72982 8121-A100-C0G-330G 
CAP, CER, 33 PF +/-2%, 100V 354852 72982 8121-A100-C0G-330G 


DIODE, SI HI-SPEED SWITCHING 203323 07910 1N4448 
DIODE, SI HI-SPEED SWITCHING 203323 07910 1N4448 
DISPLAY, LED, RED, 7-SEGMENT 477562 89536 477562 
DISPLAY, LED, RED, 7-SEGMENT 477562 89536 477562 
DISPLAY, LED, RED, 7-SEGMENT 477562 89536 477562 


DISPLAY, LED, RED, 7-SEGMENT 477562 89536 477562 
DISPLAY, LED, RED, 7-SEGMENT 477562 89536 171562 
DISPLAY, LED, RED, 7-SEGMENT 477562 89536 477562 
DISPLAY, LED, RED, 7-SEGMENT 477562 89536 477562 
DISPLAY, LED, RED, 7-SEGMENT 477562 89536 477562 


DISPLAY, LED ARRAY STRIP 483420 28480 HLMP6203 
DISPLAY, LED ARRAY STRIP 483412 28480 HLMP6205 
DISPLAY, LED ARRAY STRIP 483412 28480 HLMP6205 
DISPLAY, LED ARRAY STRIP 483412 28480 HLMP6205 
DISPLAY, LED ARRAY STRIP 483412 28480 HLMP6205 


DISPLAY, LED ARRAY STRIP 483412 28480 HLMP6205 
DISPLAY, LED ARRAY STRIP 483420 28480 HLMP6203 
DISPLAY, LED ARRAY STRIP 483420 28480 HLMP6203 
DISPLAY, LED, RED 369777 28480 5082-4480 
DISPLAY, LED, RED 369777 28480 5082-4480 


DISPLAY, LED, RED 369777 28480 5082-4480 
' DISPLAY, LED, RED 369777 28480 5082-4480 
FUSE, FAST ACTING 494930 75915 212.250 
FUSE, FAST ACTING 494930 75915 212.250 
SCREW, PH, THD-FORMING, 2-28 X 13/32 493957 89536 493957 


SPACER, LED 426882 89536 126882 
CONNECTOR, 40-PIN 460030 00779 5182-383-4 
CONNECTOR, BCN, CHANNEL A 479162 55331 1067-000-801 
SOCKET, IN-LINE, 10-PIN 477661 00779 583773-3 
CONNECTOR, BCN, CHANNEL B 479162 55331 1067-000-801 


SOCKET, IN-LINE, 10-PIN 477661 00779 583773-3 
CONNECTOR, HORIZONTAL JACK, BLACK 149112 74970 105-0753 
CARRIER, 10-POS 477851 00779 435999-2 
CARRIER, 10-POS 477851 00779 435999-2 
CARRIER, 7-POS 477737 00779 135999-1 


DETENT SPRING 472878 00779 435996 

WIPER GUIDE 472886 00779 435998 
SPACER, LED (DS9 THRU DS15) 426882 89536 126882 

RES, DEP. CAR, 1K +/-5%, 1/4W 343426 80031 CR251-4-5P1K 
RES, MTL. FILM, 402K +/-1%, 1/8W 217984 91637 CMF554023F 


Table 5-3. A2 Front Panel PCB Assembly (cont) 
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FLUKE | MFG 
MFG PART NO. TOT |REC|USE 
DESCRIPTION STORE Du OR TYPE ary latvicoe 

R3 RES, MTL. FILM, 402K +/-1%, 1/8W 217984 91637 CMF554023F REF 

Ru RES, DEP. CAR, 1K +/-5%, 1/4W 343426 80031 CR251-4-5P1K REF 

R5 RES, DEP. CAR, 1K +/-5%, 1/4W 343426 80031 CR251-4-5P1K REF 

R6 RES, COMP, 2K +/-5%, 1/2W 169854 01121 EB2025 4 

RT RES, COMP, 2K +/-5%, 1/2W 169854 01121 EB2025 REF 

R8 RES, MTL. FILM, 402K +/-1%, 1/8W 217984 91637 CMF554023F REF 

R9 RES, COMP, 2K +/-5%, 1/2W 169854 01121 EB2025 REF 

810 RES, COMP, 2К +/-5%, 1/2W 169854 01121 EB2025 REF 

811 RES, MTL. FILM, 402K +/-1%, 1/89 217984 91637 CMF554023F REF 
R12/813 RES, VAR, CER, W/S, 1M +/-10%, 1/2W 478966 89536 178966 1 1 
R13/S9 RES, VAR, CER, W/S, 5K +/-10%, 1/2W 478974 89536 478974 2 1 
R14/S10 RES, VAR, CER, W/S, 5K +/-10%, 1/2W 478974 89536 478974 REF 

R15 RES, DEP. CAR, 25 +/-5%, 1/4W 442210 80031 CR251-4-5P25E 2 

R16 RES, DEP. CAR, 25 +/-5%, 1/4W 442210 80031 CR251-4-5P25E REF 

51 SWITCH, SLIDE, ACTIVATOR 454371 00779 435995 2 1 
32 SWITCH, SLIDE, ACTIVATOR 454371 00779 435995 REF 

s3 SWITCH, SLIDE, 3-POS 453183 89536 453183 2 1 
sy SWITCH, SLIDE, SPDT 429332 09353 1101-М2-С-0 6 2 
85 SWITCH, SLIDE, 3-POS 453183 89536 453183 REF 

S6 SWITCH, SLIDE, SPDT 429332 09353 1101-М2-С-0 REF 

ST SWITCH, SLIDE, SPDT 429332 09353 1101-M2-C-Q REF 

58 SWITCH, SLIDE, SPDT 429332 09353 1101-M2-C-Q REF 
S9/R13 RES, VAR, CER, W/S, 5K +/-10%, 1/2W 478974 89536 478974 REF 
310/814 RES, VAR, CER, W/S, 5K +/-10%, 1/2W 478974 89536 478974 REF 

811 SWITCH, SLIDE, SPDT 429332 09353 1101-M2-C-Q REF 

512 SWITCH, SLIDE, SPDT 429332 09353 1101-M2-C-Q REF 
313/812 RES, VAR, CER, W/S, 1M +/-10%, 1/2W 478966 89536 478966 REF 

u IC, LINEAR, OP AMP 373771 89536 473777 1 1 


MP3 


MP1, MP2 


A2 PCB SECTION 


| 


mi. H1 (8 PL) 


Figure 5-3. A2 Front Panel PCB Assembly 
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Figure 5-3. A2 Front Panel PCB Assembly (cont) 


. Table 5-4. A5 Time Base PCB Assembly 


FLUKE | MFG 
DESCRIPTION STOCK | SPLY MFG PART NO. тот 
Но lo OR TYPE 
TIMEBASE PCB ASSEMBLY 406918 89536 406918 
FIGURE 5-4 (1952B-4010T) 
CAP, VAR, 22 PF, 100V 369207 80031 CO 10KA/20E 
CAP, VAR, 22 PF, 100V 369207 80031 CO10KA/20E 
CAP, CER, 22 PF +/-20%, 1000V "369157 56289 C030B102F220M 
CAP, CER, 22 PF +/-20%, 1000V 369157 56289 C030B102F220M 
CAP, CER, .01 UF +/-5%, 16V 368639 14655 HCC16103P 
CHOKE, 6-TURN 320911 89536 320911 
PINS, CONTACT 376574 00779 3-87022-1 
XSTR, N-CHANNEL, SILICON JUNCTION 386094 01295 A5T3819/5x3819 
XSTR, N-CHANNEL, SILICON JUNCTION 386094 01295 A5T3819/SX3819 
RES, COMP, 1M +/-10%, 1/8W 435008 01121 ВВ1051 
RES, COMP, 1K «/-10$, 1/8W 153916. 01121 ВВ1021 
RES, COMP, 1K +/-10%, 1/8W 153916 01121 BB1021 
RES, COMP, 1K +/-10%, 1/8W 153916 01121 BB1021 
CRYSTAL, QUARTZ 385732 89536 385732 


Installed on 
Circuit Side 


Figure 5-4. A5 Time Base PCB Assembly 
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Option & Accessory Information 


“TABLE OF CONTENTS 


OPTION/ 
MODEL NO. DESCRIPTION 


¡ACCESSORIES ER nee 


OPTIONS 

T2XXA-010 

72ХХА-112 

72XXA-131 

T2XXA-132 Superior Low Power Oven Time Base 
T2XXA-310 520 MHz Direct 

72XXA-331 

72ХХА-521 

72ХХА-522 

72ХХА-529 


600-1. GENERAL 


600-2. The Table of Contents contains a list of 
accessories available for use with the 7260A Universal 
Counter-Timer. The following paragraphs contains 
descriptions for each type of accessory. Use the accessory 
model number when ordering. 


600-3. Mounting Kits 


600-4. Mounting kits suited for the C-size case used 
with the 7260A are available for standard 19-inch rack or 
panel format. Each kit comes complete with all mounting 
hardware. Model Y2014A provides for mountinga single 
case (size "C") in a 19-inch rack. Model Y2015 mounts 
two cases ("C") in a 19-inch rack. Model Y2020 mounts a 
single "C" case in a panel arrangement. 


600-5. Instrument Cables 


600-6. Two instrument ribbon cables are available for 
connecting the Data I/O Unit (Option -521) to the 
Interface PCB Assembly (Option -522), mounted in the 
1120A IEEE-488 Translator. The cables, while identical 
in function, are available in lengths oftwo feet (Y7203) or 
five feet (Y7204). The Y7203 cable is supplied with 
Options -521 or -529 and Option Kits -521K or -529K. 


600-7. Filter/Attenuator 


600-8. The Model Y7201, as shown in Figure 600-1 isa 
combination variable attenuator and selectable low-pass 
filter intended for use as an input signal noise suppressor 
for Fluke counters. It features a continuously variable X5 
to X100 attenuator and a set of three switch-selectable 
frequency filters; DC to 1 kHz, DC to 20 kHz, or DC to 
100 kHz. The Y7201 allows a maximum input signal of 
230V ac at 50 Hz for 30 seconds. A BNC connector is 
provided for convenient attachment to the counter input, 


Accessories 


and a set of 0.75" spaced banana jacks serve as the input 
signal connections. 


600-9. Іп operation, the Y7201 attenuates and/or filters 
unwanted noise/transients from the input signal. These 
capabilities isolate the counter from the noise levels and, 
thereby, lessen the possibility of measurement errors. 


600-10. To operate the Y7201, use the following 
procedure: 


1. Connect the Y7201 to the CHANNEL A (or 
CHANNEL B) input to the counter. 


2. Select the filter position with the lowest 3 dB 
point (1 kHz, 20 kHz or 100 kHz) that will 
accomodate the signal being measured. 


3. Turn the ATTEN control fully clockwise (for 
maximum attenuation). 


4. Connect the signal to be measured to the 
Y7201's banana jacks. 


5. Decrease attenuation until a stable display is 
seen on the counter. 


NOTE 


For signals that are particularly noisy (or 
greater than 100V p-p), it may be necessary to 
add more attenuation and filtering. This 
operation can be accomplished by adding 
another Y7201 in series or by adjusting the 
counter's attenuation and filter controls. 
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Figure 600-1. Y7201 Filter/Attenuator E 
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1. INTRODUCTION 


Option -010 is a nickel-cadmium rechargeable 
battery unit. The option uses "F" cell nicad batteries fora 
capacity of 5.6 amp hours. With a completely 
harged battery, charge time is a minimum of 16 hours 
тоот temperature. А discharge cut-off relay has been 
icorporated to guard against discharging the nicads to 
2 m a level. A thermistor sensor circuit monitors 
attery temperature and halts the charging if the battery 
too hot. The battery output is fused to protect it 
st short circuits. Housed in a separate plastic box to 
mate acid corrosion problems, the battery assembly 
attached inside the top cover. This option can be 
ed in the field. Order kit number 72XXA-010K. 


SPECIFICATIONS 


Specifications for the -010 Battery Option are 
п Table 010-1. 


INSTALLATION 


Use the following procedure to install the -010 
y Option. Refer to Figure 010-1 for installation 
s. Component location can also be determined 
es 010-3 and 010-4. 


Remove line power from the instrument. 


the top cover using the procedure 
in Section 4. 


ace the battery assembly so that the battery 
ту Option PCB are closer to the front of 
nt and the two instrument handle hold- 

through the corresponding holes on 


ке! 


Option -010 
Battery Pack 


4. Place the two nuts on the instrument handle 
hold-down bolts and tighten. 


5. Remove the bottom cover using the procedure 
described in Section 4. Do not remove the Front or 
Rear Panel assemblies from the Main PCB. 


6. Locate solder bridge SBI near the 
BTRY/LINE switch on the bottom of the Main 
PCB. (For 7220A, SBl is on the front left corner of 
the bottom of the main PCB). Remove the short. In 
addition, remove the short on SB6 for the 7261A 
only. 


7. Install the bottom cover. 


8. Plug the two cables from the Battery Option 
PCB into their appropriate connectors on the Main 
PCB. Grey plug to JBI, black plug to JB2. 


9. Fasten the grey ribbon cable under the grey 
retaining clip (located on the bottom side of the 
instrument’s top cover). 


10. Install the top cover of the instrument. 


Table 010-1. Specifications 


Capacity . . . . 5.6 Ampere hours 
Battery Type . Four size “F” nicad cells 
Charge Time 16 hours minimum at 


room temperature 
Thermistor actuated shut 
down of charging circuit 
if battery gets near 65°C 


Charge Protection 


Discharge . . . . Low voltage automatic 

Protection shut down at about +4W 
to prevent battery dis- 
charging to a reversed 
cell condition. 


0-7. OPERATION 


To use the battery for instrument power, set the 
Y/LINE switch to the BTRY position. The 
/STBY switch functions normally. The instrument 
may be powered from the battery with the line cord 
plugged into line power. This serves no useful purpose, 
however, and discharges the battery needlessly. When the 
battery has discharged to about 4V, the low battery 
woltage relay will remove the instrument load from the 
battery output, preventing the battery from discharging 
to too low a level. Place the two POWER switches in the 
STBY and LINE positions to recharge the battery. After 
the battery has been charged sufficiently, the RESET 
switch on the instrument front panel must be pressed to 
unlatch the low voltage relay and restore normal battery 
operation. 


010-9. If neither oven time base option is installed, the 
battery will recharge any time the instrument is connected 
to line power and the power control is set to STBY. The 
charge rate is maximum when the ON/STBY switch is in 
the STBY position, and the BTRY/LINE switch is in the 
LINE position. If the battery is discharged completely, 
this charge rate will recharge the battery in 16 hours at 
temperatures around 22°C (72°F). If either oven time 
base is installed, the BTRY/LINE switch determines 
which source will power the oven. For maximum charge, 
the switch must be in the LINE position and the 
ON/STBY switch must be in the STBY position. If the 
BTRY/LINE switch is in the BTRY position and the 
ON/STBY switch is in the STBY position, the oven will 
draw about 200 mA of the 560 mA charging current. 
Under these conditions, the battery may not charge 
completely. If the POWER switches are in the ON and 
LINE positions, the charging rate will be reduced to 
prevent overheating inside the instrument. This charge 
rate is insufficient to recharge the battery but will 
maintain a float charge on the battery. The thermocouple 
sensor will halt the charge to keep the battery temperature 
from exceeding 65°C (149? F). (This will only occur in 
high ambient temperature environments.) The battery 
charge will automatically resume when the battery has 
cooled enough. 


NOTE 


Battery manufacturers recommend that nicad 
batteries should not be stored for extended 
periods of time without recharging at least 
every 90 days. Storage temperature below 
25° C (77? E) is recommended. 


10. THEORY OF OPERATION 


11. Тһе theory of operation for the -010 Option 
be divided into a basic functional description of the 


of each circuit. 


010-12. BASIC FUNCTIONAL 
DESCRIPTION 


010-13. As Figure 010-2 shows, there are four main 
sections to the Battery Option РСВ circuitry. The Current 
Source uses +5V unregulated power from the Main PCB 
to provide the charging current for the battery. The 
charging rate (high or low) is determined by the position 
‘of the ON/STBY switch. The Battery Hi-Temp Circuit 
reduces the charging current if the battery temperature 
approaches 65? C. The Low Battery Voltage Relay circuit 
normally passes the battery power onto the BTRY/LINE 
switch. Should the battery voltage drop to around 4V, the 
relay contacts will open, removing the load from the 
battery. The RESET switch on the instrument front panel 
must be pressed to restore the Low Battery Voltage Relay 
Circuit. If the BTRY/LINE switch is in the BTRY 
position, the +5V power from the battery is connected to 
the ON/STBY switch, and the oven if an oven time base is 
installed. If the ON/STBY switch is in the ON position, 
the battery power is supplied to the instrument and the 
Inverter circuit. The Inverter circuit provides operating 
voltages for the -5V, +12V and -12V regulators. 
010-14. DETAILED CIRCUIT ANALYSIS 
010-15. Тһе Battery Option Schematic in Section 8 
will be used to illustrate the detailed circuit analysis. The 
battery and thermistor are located inside the battery case. 
010-16. Battery Hi-Temp Circuit 

010-17. The Battery Hi-Temp Circuit is an inverting 
amplifier that protects the battery by reducingthe battery 
charging current as the battery temperature approaches 
65°C. It does this by altering the bias voltage of the 
Current Source controller to turn off the current source. 
The inverting amplifier is UlB with thermistor ЕТІ used 
as the feedback resistor. The positive input of the opamp 
is COMMON. The negative input is the -12V coupled 
through R9. RTI is located next to the battery. Whenthe 
battery is about 22?C, the resistance of RTI will beabout 
500. At this time, the output of the inverting amplifier 
(felt at the lower junction of R7 and R8) is about +.4V. 
RTI exhibits a positive temperature coefficient. As the 
battery temperature rises, the resistance of КТІ increases. 
When the battery temperature approaches 65?C, the 
resistance of КТІ passes over a sharp knee and 
approaches 5000. The output of the negative gain 
amplifier approaches +5V. 

010-18. Current Source 

010-19. The Current Source uses the unregulated +5W 
from the Main PCB to provide charging current for the 
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major circuits of the option and a detailed circuit analysis 
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Figure 010-2. -010 Option Block Diagram 


battery. This circuit consists of the series pass element, 
Ql; the sensing element, R1; the control element, U1A; 
and their associated circuitry. Q1 directly controls the 
current charging the battery. The base bias of Q1 isin turn 
controlled by the output of U1A. The positive input is 
battery voltage felt on the battery side of R1(TP2). The 
negative input is picked off the voltage divider network 
composed of R2, R8 and sometimes R7. The voltage 
divider is between the input side of R1 (TP1) and the 
output of the Battery Hi-Temp circuit. 


010-20. The charging current is changed by altering the 
input to UIA from the voltage divider. The voltage 
divided input is altered by changing the position of the 
ON/STBY switch. When the switch is in the STBY 
position, R7 is placed in parallel with R8. Their combined 
resistance is about one-fifth that of R8 alone. At normal 
operating temperatures, the bottom ofthe voltage divider 
is at +0.5V and the top is at battery voltage plus the 
voltage drop across КІ. The op amp causes Q1 to pass 
nominally 560 mA through RI. If the ON/ STBY switch is 
in the ON position, R7 is no longer in parallel with R8. 
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This change in the voltage divider input to U1A will cause 
the charging current to decrease to nominally 110 mA. If 
the battery temperature approaches 65° C, the bottom of 
the voltage divider becomes +5V and the voltage at TP1 
approaches the battery voltage. This decreases the output 
of the op amp cutting off Q1. As the battery cools, the 
resistance of the thermistor decreases allowing the battery 
charge to resume. If F1 blows, removing the regulated 
input to ІЛА, CRIO will limit the conduction of 01 so 
that the voltage at TP2 does not exceed 6V. 


010-21. Low Battery Voltage Relay Circuit 


010-22. The low battery voltage relay keeps the battery 
from discharging to a reversed cell condition by removing 
the battery load when battery voltage drops to about 4V. 
The battery is connected to its load through K1, a two coil 
latching relay. During normal operation, the battery and 
its load are connected, Q2 and Q6 are off and Q5 is in 
saturation. When battery voltage drops to about 4V, the 
base bias on Q5 (ТР5) is low enough to cut Q5 off. This 
lets the input on pin 13 of flip-flop U2 rise. This will 


of U2 making the output on pin 11 of U2 
causes Q6 to conduct, charging C2 and 
Q2 on. When Q2 conducts, the coil of Kl in the 

of Q2 will energize, opening Kl. When KI 
wes the battery loads, the input circuitry for Q2 is 
mergized. C2 has been charged to make Q2 conduct 
i= enough to insure that KI is latched in the open 
on. After the battery has been recharged, pressing 
СЕЗЕТ switch on the front panel will connect battery 

ge to both the reset coil of КІ and pin 6 of U2. The 
У switch contacts will be closed long enough to 
that KI will be latched shut. This will restore the 
ection between the battery and its load. Q5 will go 
o saturation. The battery voltage at pin 6 of U2 will 
pin 11 to go high, turning off Q6. 


0-23. Inverter 


_ 010-24. The Inverter is composed of Q3, 04, ТІ and 
heir associated circuitry. The three components form an 
‘oscillator that runs at about 10 kHz. This oscillation 
allows TI to step up the battery voltage to provide 
zectified operating voltages to the -5V, +12V and -12V 
regulators for instrument power. 


010-25. PERFORMANCE TEST 


010-26. Use the following procedure as a performance 
test. Table 010-2 lists the test points. The component 
location diagram at the end of this option can be used to 
locate these test points. The instrument will be referred to 
as the UUT (Unit Under Test). Use a variable DC power 
supply with an output range of at least 3-5V and the test 
equipment listed in Section 4. 


1. Remove the top cover of the UUT using the 
procedure given in Section 4. Leave the cables from 
the Battery Option PCB connected to the Main 
PCB and lay the top cover beside the instrument, 
upside-down. The grey ribbon cable will have to be 
removed from the retaining clip on the bottom side 
of the top cover. 


Table 010-2. Test Points 


COMMENTS 


Voltage across sensing resistor, R1. 


COMMON 
Battery voltage. 


Low Battery Voltage Sensing Point 


Low Battery Voltage Cut-Off Signal. 


ZO 
2. Connect the UUT to line power. 


3. On the UUT front panel: 
a. Set the ON/STBY switch to the STBY 
position. 


b. Set the BTRY/LINE switch to the LINE 
position. 


4. Connect the DVM: + to TP2, - to ТРЗ. 


5. Verify that the DVM reads greater than SV. If it 
does not, continue the charge until this reading 
(Battery Voltage) is at least 5V. 


NOTE 


In the next step, the DVM test leads must be 
isolated from ground. 


6. Connect the DVM: + to TP1, - to TP2. 


7. Verify that the DVM reads between 96 mV and 
128 mV. 


8. Set the ON/STBY switch to ON. 


9. Verify that the DVM reads between 14 mV and 
30 mV. 


10. Set the ON/STBY switch to STBY. 
11. Connect the DVM: + to TP4, - to ТРЗ. 


12. Verify that the DVM reads battery voltage. If 
there is no voltage present, press the RESET switch 
on the front panel. The DVM should now read 
battery voltage. 


CAUTION 


Counter must be disconnected from ground 
during the following soldering procedures. 
Disconnect the power cord and any other 
connection (e.g., BNC) that may be introduc- 
ing a ground to the instrument. 


13. Unsolder an end of the fuse wire located on the 
PCB near the battery harness. 


14. Adjust the DC Power Supply for а +5V 
output. 


15. Connect the DC Power Supply + to TP2. -to 
РЗ; 
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72ХХА-010 


16. Connect the DVM + lead to TP4, - lead to 
ground. 


17. Slowly reduce the DC Power Supply voltage 
until the relay opens as indicated by the voltage of 
TP4 dropping suddenly to OV. (The click of the 
relay may also be heard.) 


18. Verify that the output voltage of the DC 
Power Supply is between +3.8V and +4.3V. 


19. Disconnect the DC Power Supply. Resolder 
the fuse wire. 


20. On the front panel of the UUT: 
a. Press and release the RESET switch. 


b. Set the ON/STBY switch to the ON 
position. 


c. Set BTRY/LINE switch to the BTRY 
position. 


d. Set the RESOLUTION switch to the 1 kHz 
position. (For 7220A, 100 Hz.) 


e. Set the function select switch to the CHK 
position. 


21. Verify that the UUT display reads 10.000. (For 
7220A, display should read 10.0000.) 


010-27. MAINTENANCE 


010-28. Battery Replacement 


010-2 


9. Use the following procedure to replace the 


battery: 
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l. Remove the line power from the instrument. 


2. Remove the top cover of the instrument using 
the procedure given in Section 4. Place the top cover 
upside-down on the work surface. 


3. Disconnect the two cables between the Battery 
PCB and the Main PCB. 


4. Remove the four screws holding the battery 
case to the battery bracket. 


5. Notethe position of the thermistor. This will be 
important in a later step. 


6. Liftthe battery case and Battery Option PCB 
off the battery and place it to one side. 


7. Unsolder thetwo wires connected to the battery 
(white and black). 


8. Dispose of the old battery. 

9. Solder the white and black wires to the tabs on 
the new battery. White to the tab on the recessed 
battery end (+) and black to the tab on the flush 
battery end (-). 


10. Replace the battery case being sure to place 
the thermistor in the same position noted in step 5. 


li. Connect the two cables between the Battery 
PCB and the Main PCB. 


12. Replace the top cover. 
010-30. Fuse Replacement 


010-31. Use the following procedure to replace the fuse 
on the Battery Option PCB: 


1. Remove the line power from the instrument. 


2. Remove the top cover from the instrument 
using the procedure given in Section 4. Place the top 
cover upside-down on the work surface. 


3. Unsolder the ends of Fl from its terminals. 


4. Solder a suitable length of #35 magnet wire 
between the fuse terminals. 


5. Place the top cover on the instrument. 


010-32. LIST OF REPLACEABLE PARTS 


010-33. Table 010-3 is a list of replaceable parts for the 
battery assembly. Figure 010-3 is the component location 
diagram for this table. 


Table 010-3. Battery Option -010 Assembly 
FLUKE MFG 


DESCRIPTION STOCK | SPLY ARI 
ШЕ ГІНЕ OR TYPE 
® BATTERY OPTION-010 ASSEMBLY OPTION -010 
FIGURE 6010-3 (7220A-4010T) 
BATTERY PCB ASSY ORDER BY OPTION -010 
BATTERY ASSY 484048 89536 484048 
CAP, TA, 2.2 UF +/-20%, 20V 161927 56289 1960225Х0020НА1 
САР, ТА, 4.7 UF +/-20%, 25V 161943 56289 1960475Х0025КА1 
САР, ТА, 330 UF, %/-10%, 6V 193011 56289 1500337Х90066 
САР, TA, 2.2 UF +/-20%, 20V 161927 56289 1960225Х0020НА1 
САР, CER, 47 PF +/-20%, 1000V 369132 56289 С030В102Н4702 
c6 CAP, CER, 0.1 UF +/-GWM, 25V 369199 71590 UK-25-104 
| с САР, ТА, 2.2 UF +/-20%, 20V 161927 56289 1960225Х0020НА1 
св CAP, TA, 2.2 ЦЕ +/-20%, 20у 161927 56289 196р225Х0020НА1 
| со САР, TA, 2.2 UF +/-20%, 20V 161927 56289 1960225Х0020НА1 
| Clo CAP, TA, 2.2 UF +/-20%, 20V 161927 56289 196D225X0020HA1 
ar DIODE, SI, HI-SPEED SWITCH 203323 07910 1N4448 
сна DIODE, SI, HI-SPEED SWITCH 203323 07910 1N4448 
сиз DIODE, SI, HI-SPEED SWITCH 203323 07910 1N4448 
Ra DIODE, SI, HI-SPEED SWITCH 203323 07910 1N4448 
-CR5 DIODE, SI, HI-SPEED SWITCH 203323 07910 144448 
| сав DIODE, SI, HI-SPEED SWITCH 203323 07910 1N4448 
с? DIODE, SI, HI-SPEED SWITCH 203323 07910 144448 REF 
сив DIODE, SI, HI-SPEED SWITCH 203323 07910 1N4448 © REF 
RI DIODE, SI, HI-SPEED SWITCH 203323 07910 144448 REF 
| CR10 DIODE, ZENER, 7.5V 256446 07910 1N755B 1 
-„ NUT, HEX, #4 147611 89536 147611 2 
| 22 SCREW, PHP, 4-40 X 1/4 129890 73734 19022 1 
нз SCREW, РНР, 6-32 Х 1/4 152140 73734 19042 8 
| на SCREW, RHD, РН, 4-40 X 3/8 152124 73734 18024 2 
| #5 SPACER 500074 89536 500074 4 
B6 WASHER, FLAT #8 110288 73734 97425 4 
| H7 WASHER, FIBER 246488 73734 1471 4 
WASHER, #6 110338 89536 110338 8 
WASHER, #6 152140 89536 152140 4 
WASHER, LOCK #4 110403 73734 1302 2 
WASHER, SHOULDER, INSULATING 485417 86928 5607-50 1 
WASHER, SPLIT #4 110395 89536 110395 1 
RELAY, LATCHING 484535 89536 484535 1 
СНОКЕ 502138 89536 502138 1 
ВВАСКЕТ, ВАТТЕВУ 476200 89536 476200 1 
CASE, ВАТТЕВУ 475459 89536 475459 1 
CABLE ТТЕ 172080 06383 SST-1M 1 
INSULATOR, REG. 412809 13103 43-77-8 1 
PLUG, CONNECTOR KEY (NOT SHOWN) 500801 52152 3435-0000 8 
SPACER, PCB COMPONENT (NOT SHOWN) 296319 89536 296319 1 
SPACER, XSTR (TO 02) (NOT SHOWN) 152207 07047 10123-ПАР 1 
TRANSISTOR, SI, NPN, PWR 325761 09214 D44C5 p 
XSTR, SI, NEN 346916 89536 346916 ie 
XSTR, SI, NPN, EWR 325720 04713 MJE3055 2E 
XSTR, SI, NPN, EWR 325720 04713 MJE3055 REF 
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Table 010-3. Battery Option -010 Assembly (cont) 


FLUKE MFG 
MFG PART NO. TOT | REC 
DESCRIPTION pes OR TYPE gry | ory 


218396 2N3904 

195974 2N3906 
W, 0.2 +/-3%, 0.74 255661 255661 
MTL. FILM, 1.1K +/-1%, 1/8W 241497 CMF551101F 
DEP. CAR, 100K +/-5%, 1/4W 348920 CR251-4-5P100K 


BRESE 


MTL. FILM, 86.6K +/-1%, 1/8W 291468 CMF558661F 
DEP. CAR, 47 +/-5%, 1/4W 441592 CR251-4-5P47E 
MTL. FILM, 61.9K +/-1%, 1/8W 237230 "'CMF556191F 
MTL. FILM, 249K +/-1%, 1/8W 268805 CMF552493F 
DEP. CAR, 1.2K +/-5%, 1/4W 441378 CR251-4-5P1K2 


884584 


DEP. CAR, 47 +/-5%, 1/4W 441592 CR251-4-5P47E 
COMP, 10 +/-5%, lw 166298 GB1005 

DEP. CAR, 330 +/-5%, 1/4W 368720 CR251-4-5P330E 
DEP. CAR, 82 +/-5%, 1/4W 442277 CR251-4-5P82E 
MTL. FILM, 10K +/-1%, 1/8W 168260 CMF551002F 


MTL. FILM, 6.65K +/-1%, 1/8W 294918 CMF556651F 

THERMISTOR, 10K +/-10%, 3 MW 104596 ЈА41Ј1 

DEP. CAR, 1К +/-5%, 1/4W 343426 CR251-4-5PlK 

DEP. CAR, 470 +/-5%, 1/4W 343434 CR251-4-5P470E 
XFMR, POWER 486530 486530 


IC, LINEAR OP AMP 414284 LM1458N 
IC, COS/MOS, NOR GATES, POS LOGIC 355172 CD4001AE 
CABLE, BATTERY #1 488403 488403 
CABLE, BATTERY #2 488411 488411 
CABLE, BATTERY $3 491704 491704 


NOTE: Q) Indicates the item can be damaged by static discharge. 
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Figure 010-3. Battery Option -010 Assembly (cont) 


6112-1. INTRODUCTION 


6112-2. Option -112 is a temperature compensated 
erystal oscillator (TCXO) with an intrinsic stability 
greater than the standard time base. This increased 
stability is due to a temperature compensation network. 
Figure 6112-1 shows the frequency variation for changein 
temperature for an uncompensated oscillator and the 
compensation network effect. The resulting frequency 
deviation (solid line) is held to a minimum over the 
designated temperature range. If the temperature limits 
are exceeded, the time base stability may exceed the 
specified value. 


6112-3. SPECIFICATIONS 


6112-4. Specifications of the 72XXA-112 Option are 
listed in Table 6112-1. Comparative specifications for the 
other time bases available are listed in Section 1. 


6112-5. INSTALLATION 


6112-6. Installation of the 2 PPM TCXO (Option -112) 
necessitates removal of the counter’s Main PCB; refer to 
disassembly instructions in Section 4. For each counter, 
the TCXO is installed in the left rear corner of the Main 
PCB. Use the following installation procedure: 


1. Unsolder and remove any other time base 
already installed. 


2. Referring to Figure 6112-2, install the TCXO 
and the insulator. 


3. While exercising care not to overheat the Main 
PCB, solder the TCXO connections. 


Option-112 
2 PPM TCXO 


4. Complete jumper and solder bridge 
arrangements as described below: 


a. 7250A: Ensure that solder bridge SB2 is not 
shorted (bottom of Main PCB, left front corner). 
Also remove any jumper between W1 and +5V, 
and jumper WI to +12V (top of Main PCB, left 
front corner). 


b. 7260A or 7261A: If necessary, remove the 
shorts on solder briges SB2 (bottom of Main 
PCB, left front corner) and SB4 (bottom, left 
rear). Jumper 5В5 (left rear, next to SB4) to the 
immediately adjacent side of SB4. 


6112-7. OPERATION 


6112-8. Operation of the instrument with the -112 
Option installed is the same as operation of a standard 
instrument. Refer to Section 2 for operating instructions. 


6112-9. CALIBRATION 


6112-10. Calbration for the TCX0 (Option -112) time 
base necessitates the use of a frequency reference with an 
accuracy of +1 X 10°. A cesium standard, such as the HP 
5061A, is recommended. This calibration procedure calls 
for applying the reference frequency to Channel A and 
adjusting the time base fora counter display ofthe known 
input. At the 0.1 Hz RESOLUTION setting on the 
counter, this method yields an adjustable accuracy of +5 
parts in 108 (+ one count error). Proceed with the 
following steps: 


1. Ensure that the counters top and bottom 
covers are installed. 


6112-1 


72ХХА-112 
+50 
TYPICAL 
(#200 Hz) +40 UNCOMPENSATED 
OSCILLATOR 
+30 
(+100 Hz) +20 
5 
=] +10 
= 
È CENTER FREQUENCY 0 
Di (10 MHz TYPICAL) 
É =10 
cc 
< 
a 
(—100 Hz) —20 
-30 y 
COMPENSATION = 
(—200 Hz) —40 NETWORK 
—50 
—74 +26°C +46 +66 +86 +106 +126 
TEMPERATURE (°С) 
L= e 
Figure 6112-1. Compensation Effects 
Table 6112-1. Option 72XXA-112 Specifications 5. И necessary, adjust the time base so that the 
counter's display corresponds to the first reading 
Nominal Frequency . . . . 10MHz presented in Table 6112-2. The adjustment is 
AgingRate. . . . . . . 3X 10" /month accessed through a hole in the left rear corner of the 
+1 X 10-5 /уеаг bottom case half. Use a JFD 5284 (or equivalent) 
Accuracy with Temperature . +2 X 10-6 non-ferrous adjustment tool. If installed at the rear 
(0° to 50°C) of the bottom case half, the bail will have to be 


Line Voltage . . . . . . +2X10% removed to allow access. 
(1096 line variation) 


Battery Operation . . . . +2X10°8 


6. Changethecounter's RESOLUTION settingto 
the next step listed in Table 6112-2 and repeat step 
2. Apply power to the counter and allow for a (5) for the respective display. Display update in the 
minimum warmup of 2 hours. 0.1 Hz setting occurs every 10 seconds. 


3. Set counter controls and connections as defined 
in Section 4 of this manual ("Time Base 


Calibration"). NOTE 

4. Connect the 5 MHz (100 mV) frequency When the OVFL LED is illuminated, 
reference output to CHANNEL A input on the observed the GATE LED (on) to verify that a 
counter. 


measurement is being made. 
6112-2 


220 


Table 6112-2. Calibration 6112-11. REPLACEABLE PARTS 


LUTION | DISPLAY (+2 COUNT) 6112-12. The 72XX-112 Option is a completely sealed 


5000.000 kHz (7250A, 7260A, 7261A) unit containing no replacement parts. A replacement cam 

> be ordered by using Fluke Part Number 516138. The 
000.0000 kHz" (7250A) insulator can be ordered seperately by using Fluke Part 
5000.0000 kHz (7260A, 7261A) Number 487710. 


Insulator 


Figure 6112-2. Installation 
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INTRODUCTION 


The -131 Option is a crystal oscillator inside a 
e stabilized oven. The oven uses an extremely 
amount of power. Afterthe assembly is warmed up, 
=r consumption is | watt, typically. This allows oven 
ed time base accuracy with a battery powered 
ent. Operation and Calibration of an instrument 
pped with the -131 Option is the same as with a 
d instrument. Refer to Sections 2 and 4 of this 
zal for additional information. 


SPECIFICATIONS 


Æ  Thespecifications ofthe-131 Option are listed in 
Е 131-1. 


INSTALLATION 


Installation of the Low Power Oven Time Base 
am -131) necessitates removal of the counter’s Main 


Table 131-1. -131 Option Specifications 


inal Frequency . 10 MHz 
gRate. . . . . . . 1X107/month* 
with Temperature £ TX 107" 


2х 1035 
10% line variation) 
Жем 


5X 107 
ЗО: 
+5 Х 1078 
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Option-131 
Low Power Oven Time Base 


PCB; refer to disassembly instructions included with 
Section 4. For each counter, the Low Power Oven Time 
Base is installed in the top left rear corner of the Main 
PCB. Use the following installation procedure: 


l. Unsolder and remove any other time base 
already installed. 


2. Referring to Figure 131-1, install the Low 
Power Oven Time Base and insulator. Use the 
provided hardware to secure the time base to the 

Main PCB. | 


3. While exercising care not to overheat the Main 
PCB, solder the time base connections. 


4. Complete jumper and solder bridge arrange- 
ments on the Main PCB as described below: 


a. 7220A: If necessary, remove the short at SB4 
and jumper 5В5 (bottom of Main РСВ, left rear 
corner). Jumper SB2 (bottom, left front corner). 


b. 7250A: If necessary, remove the short 
between WI and +12V and jumper WI to +5W 
(top of Main PCB, left front corner). Jumper 
SB2 (bottom of Main PCB, left front corner). 


c. 7260А or 7261A: Remove the short at SBS 
and jumper SB4 (bottom of Main РСВ, left 
rear). Jumper SB2. 


CALIBRATION 


131-8. Calibration for the Low Power Oven Time Base 


necessitates the use of a frequency reference with mm 
accuracy of +1 X 10°. A cesium standard, such as the HP 
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OVEN TIME BASE 


INSULATOR 


Figure 131-2. Installation 


ame base for a counter display of the known 

9.1 Hz RESOLUTION setting on the 
method yields an adjustable accuracy of 2 
(E one count error) Proceed with the 


Ensure that the counters top and bottom 
wers are installed. 


| Apply power to the counter and allow for a 
inumum warmup of 20 minutes. When possible a 
пр of 24 hours is preferred. 


Set counter controls and connections as defined 
1 Section 4 of this manual ("Time Base 
bration”). 


Connect the 5 MHz (100 mV) frequency 
e output to CHANNEL A input on the 


| If necessary, adjust the time base so that the 
junter’s display corresponds to the first reading 
in Table 6131-2. The adjustment is 
ed through a hole in the left rear corner ofthe 
1 case half. Use a JFD 5284 (or equivalent) 
ous adjustment tool. If installed at the rear 
bottom case half, the bail will have to be 
ed to allow access. 


Т2ХХА-131 


6. Change the counter's RESOLUTION setting to 
the next step listed in Table 6131-2 and repeat step 
(5) for the respective display. Display update in the 
0.1 Hz setting occurs every ten seconds. 


NOTE 


When the OVFL LED is illuminated, observe 
the GATE LED (on) to verify that a 
measurement is being made. 


6131-9. LIST OF REPLACEABLE PARTS 


131-10. A replacement oscillator can be ordered by 
using Fluke Part Number 516112. The Manufacturer's 
Federal Supply Code is 89536 and the Manufacturer's 
Part Number is 516112. The insulator can be ordered 
with part number 487710. Refer to Section 5 for ordering 
information. 


Table 131-2. Calibration 


RESOLUTION DISPLAY (*1 COUNT) 


5000.000 kHz (7250А, 7260A, 72614) 
5.000000 MHz (7220A) 


000.0000 kHz* (7250A) 
5000.0000 kHz (7260A, 7261A) 
5.0000000 MHz (7220A) 
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132-1. INTRODUCTION 


132-2, The -132 Option is a crystal oscillator inside a 
temperature stabilized oven. The oven uses an extremely 
small amount of power. Afterthe assembly is warmed up, 
power consumption is | watt, typically. This allows oven 
controlled time base accuracy with a battery powered 
instrument. Operation and Calibration of an instrument 
equipped with the -132 Option is the same as with a 
standard instrument. Refer to Sections 2 and 4 of this 
manual for additional information. 


132-3. SPECIFICATIONS 


132-4. The specifications ofthe-132 Option are listed in 
Table 132-1. 


132-5. INSTALLATION 


132-6. Installation of the Superior Low Power Oven 
Time Base (Option -132) necessitates removal of the 


Table 132-1. -132 Option Specifications 


10 MHz 
+3 X 107? /day* 
+5 X 10-8 /month* 
Жа хото" 


Nominal Frequency . 
Aging Rate . 


Accuracy with Temperature . 
(0° to 40°C) 
Line Voltage 
(10% line variation) 
Warmup 
10 minutes . 
20 minutes . 
Battery Operation 


+4 X 10° 


+5 X 1077 
335610:* 
*1X 10-8 


* After 5 days continuous operation. 
** Specifies offset from final frequency value (the value 
after 24 hours). 


Option -132 
Superior Low Power Oven Time Base 


counters Main PCB; refer to disassembly instructions 
included with Section 4. For each counter, the Superior 
Low Power Oven Time Base is installed in the top left rear 
corner of the Main PCB. Use the following installation 
procedure: 


1. Unsolder and remove any other time base 
already installed. 


2. Referring to figure 132-1, install the Superior 
Low Power Oven Time Base and insulator. Use the 
provided hardware to secure the time base to the 
Main PCB. 


3. While exercising care not to overheat the Main 
PCB, solder the time base connections. 


4. Complete jumper and solder bridge arrange- 
ments on the Main PCB as described below: 


a. 72204: If necessary, remove the short at SB4 
and jumper SBS (bottom of Main PCB, left rear 
corner). Jumper SB2 (bottom, left front corner). 


b. 7250A: If necessary, remove the short 
between W1 and +12V and jumper W1 to +5V 
(top of Main PCB, left front corner). Jumper 
SB2 (bottom of Main PCB, left front corner). 


с. 7260А or 7261A: Remove the short at SBS 
and jumper SB4 (bottom of Main PCB, left 
rear). Jumper SB2. 


132-7. CALIBRATION 


132-8. Calibration for the Superior Low Power Oven 
Time Base necessitates the use of a frequency reference 


132-1 
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with an accuracy of+1 X 109. А cesium standard, such as 
the HP 5061A, is recommended. This calibration proce- 
dure calls for applying the reference frequency to Chan- 
nel A and adjusting the time base for a counter display of 
the known input. At the 0.1 Hz RESOLUTION setting 
on the counter, this method yields an adjustable accuracy 
of 2 parts in 108 (+1 count error). Proceed with the follow- 
ing steps: 


1. Ensure that the counter’s top and bottom 
covers are installed. 


2. Apply power to the counter and allow for a 
minumum warmup of 20 minutes. When possible a 
warmup of 24 hours is preferred. 


3. Set counter controls and connections as defined 
in Section 4 of this manual ("Time Base 
Calibration”). 


4. Connect the 5 MHz (100 mV) frequency 
reference output to CHANNEL A input on the 
counter. 


5. If necessary, adjust the time base so that the 
counter's display corresponds to the first reading 
presented in Table 132-2. The adjustment is accessed 
through a hole in the left rear corner of the bottom 
case half. Use a JFD 5284 (or equivalent) non- 
ferrous adjustment tool. If installed at the rear of 
the bottom case half, the bail will have to be 
removed to allow access. 


6. Change the counters RESOLUTION setting 
to the next step listed in Table 132-2 and repeat step 
(5) for the respective display. Display update in the 
0.1 Hz setting occurs every ten seconds. 


NOTE 


When the OVFL LED is illuminated, observe 
the GATE LED (on) to verify that a 
measurement is being made. 


132-9. LIST OF REPLACEABLE PARTS 


132-10. A replacement oscillator can be ordered by 
using the Fluke Part Number 516096. The Manufac- 
turer’s Federal Supply Code is 89536 and the Manufac- 
turer’s Part Number is 516096. The insulator can be 
ordered with Fluke Part Number 487710. Ordering 
information is given in Section 5 of the Instruction 
Manual. 


Table 6132-2. Calibration 


RESOLUTION DISPLAY (+1 COUNT) 


1Hz 5000.000 kHz (7250A, 7260A, 7261A) 
к 5.000000 MHz (7220А) 


0.1 Hz 000.0000 kHz* (7250А) 
5000.0000 kHz (7260А, 7261A) 


5.0000000 MHz (7220A) 


6310-1. INTRODUCTION 

6310-2. The -310 Option can directly measure the 
frequency of signals from 50-520 MHz. The option uses 
the Channel C input terminal. There are no controls for 
this channel. Input impedance is 50N to improve VSWR. 
The input is fuse protected by F1 on the 520 MHz Direct 
PCB. A spare fuse is provided on the pcb. 


6310-3. OPERATION 


6310-4. To use the -310 Option, set the FUNCTION 
control on the Front Panel ofthe instrument to the FREQ 
C position. Connect the unknown signal to the Channel C 
input terminal. Set the RESOLUTION control to the 
desired range. 


6310-5. THEORY OF OPERATION 


6310-6. As Figure 610-1 shows, the 520 MHz Direct 
PCB conditions the input signal on Channel C and 
provides a high speed counter for the first decade of 
counting. The input signal applied to the Channel C 
terminal is ac-coupled and fuse protected to the input of 
the signal conditioner. As the FUNCTION switch is 
moved to the FREQ C position, the instrument generates 
a general Reset pulse that also reset the Sync Gate and 
first decade counter on the 520 MHz Direct PCB. When 
the FUNCTION switch is in the FREQ C position, the 
logic terms FC and FC are decoded by the Function 
ROM U22 on the Main PCB. FC and FC work together 
to select the proper Main Gate Enable logic, timing logic, 


-310 Option 
520 MHz Direct 


control logic, turn off the Channel A and Channel B 
Signal Conditioners, and (through K1) turn on the 520 
MHz Direct PCB. The signal input on Channel C is 
processed through the signal conditioner and applied to 
the first decade counter, U2, (a special high speed 
counter) and to the Threshold Detection Circuit. If the 
amplitude of the signal applied to the Channel C input is 
above 8 mV rms (approximately), the Threshold Detector 
will enable the Sync Gate and Ist Decade Counter. 
Should the amplitude of the Channel C input fall below 6 
mV rms (approximately), the Threshold Detector 
immediately disables the Sync Gate and Ist Decade 
Count. The measurement is stopped. When the 
instrument generates GQ, the 100 kHz signal from the 
time base dividers acting through the sync gate on the 520 
MHz Direct PCB, enables the first decade counter. The 
carry output of the first decade counter (5-50 MHz) is 
routed through the Clock Select on the Main PCB to the 
first decade counter on the Main PCB. This counter is 
used to count the second decade for FREQ C 
measurements (it normally counts signals up to 125 MHz) 
the second decade counter on the Main PCB is bypassed. 
This is accomplished by the C DIRECT signal (а ground) 
from the 520 MHz Direct PCB being ANDed with FC. 
The resulting logic term disqualifies the MUX on the 
Main PCB and qualifies the MUX on the 520 MHz Direct 
PCB. The outputs of the first decade counter on the 520 
MHz Direct PCB (first decade) and the output of the first 
decade counter on the Main PCB (second decade) are 
routed through the МОХ on the 520 MHz Direct PCBto 
the counter, U15, on the Main РСВ and from there to the 
Display as usual. 
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Figure 6310-1. 520 MHz Direct Basic Block Diagram 
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6310-7. INSTALLATION 


6210-8. As Figure 6310-2 shows, the option includes 
both the 520 MHz Direct PCB and the Channel C input 
cable. Use the following procedure to install the option: 


1. Set the AC POWER switch to the OFF 
position and remove the line power cord. 


2. Using the Disassembly procedure given in 
Section 4, remove the Front Panel Assembly, then: 


a. As shown in Figure 6310-3, unscrew the 
Front Panel PCB from the Front Panel. 


b. Remove the plug button from the Channel С 
input terminal hold. 


с. Mount the BNC plug ofthe Channel C cable. 


WARNING 
MAKE SURE THAT THE NUT (SHOWN AS 
FLAG C) FLAT IS PARALLEL WITH THE 
BOTTOM OF THE FRONT PANEL ORIT WILL 
INTERFERE WITH THE SLIDE SWITCHES. 


Figure 6310-2. Installation - | 


2X) 


d. Mount the BNC insert using the large 


€. Fasten the Front Panel PCB to the the Ете 
Panel. 


f. Reconnect the Front Panel Assembly to the 
Main PCB. 


3. Fasten the Channel C cable to the connector om 
the 520 MHz Direct PCB. 


4. Plug the 520 MHz Direct PCB into P6 on the 
Main PCB. 


5. Mount the Main PCB onto the bottom case 
cover of the instrumeht. 


6. Mount the top case cover of the instrument. 


N 520 MHz 


DIRECT PCB 


CHANNEL С 
CABLE 


72XXA-310 


Figure 6310-3. Installation - Il 


6310-9. Fuse Replacement 


6310-10. The input protection fuse Fl is a special fast 
blow fuse. Should the fuse fail, a spare is provided on the 
520 MHz Direct PCB and is labeled F2. Should both 
fuses fail, replace them with the fuse specified in the List 
of Replaceable Parts (Table 6310-2). 


6310-11. PERFORMANCE CHECK 


6310-12. Use the HP 8660B Signal Generator (with 
11661B) and the following procedure to check the 
performance of the 520 MHz Direct PCB. 


1. Set the Front Panel controls of the instrument 
to the following positions: 


FUNCTION - FREQ C 
RESOLUTION - 10 Hz 
6310-4 


2. Set the Rear Panel controls to the following 
REF - EXT 
MODE - CONT 


3. Connect the the equipment as shown in Figure 
6310-4. 


4. Program the Signal Generator for the output 
frequencies listed in Table 6310-1 at the following 
levels into the UUT: 
a. 10 mV rms. 
b. 10 dB down from the level in a. 
5. Verify that the UUT display: 
a. In 4a, agrees with the frequency 
programmed into the Signal Generator for each 


step of Table 6310-1. 


b. In 4b, goes to all zeros. 


RF 
VOLTMETER 


SIGNAL GENERATOR 
502 TERM 


A UG-201 A/U BNC FEMALE TO N-MALE ADAPTER 
B BOONTON 91-14A TEE 
С 06-103 А/О BNC MALE TO N-MALE ADAPTER 


Figure 6310-4. Frequency C Check 


Table 6310-1. Performance Check 


6310-13. Threshold Adjustment 


PROGRAMMED 
FREQUENCY 
(in MHz) 


6310-14. Use the following procedure to set the 
Threshold Adjustment to the proper value: 


DISPLAY 
(in kHz) 


ERROR 
(in COUNTS) 


1. Perform steps 1 and 2 of the Performance 
Check. 


50000.00 
100000.00 2. Program the Signal Generator for an input to 
150000.00 the UUT of 250 MHz at a level of 7 mV rms. 
200000.00 
250000.00 3. Adjust the Threshold Adjust (R23) for a stable 
300000.00 display with the GATE light flashing. 
350000.00 
400000.00 4. Verify that the UUT display is 250000.00 kHz 
450000.00 +I count. 
500000.00 E 
520000.00 5. If the adjustment cannot be made, reprogram 


the Signal Generator for a higher level. If the 
adjustment cannot be made with the HF synthesizer 
programmed for an output level of 10 mV rms or 
less, troubleshooting and repair is indicated. 


6310-15. LIST OF REPLACEABLE PARTS 


6310-16. Table 6310-2 is a list of replaceable parts for 
the -310 Option. Figure 6310-5 is a component location 
diagram of the 520 MHz Direct PCB. 
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Table 6310-2. Direct Channel C Assembly, 520 MHz 


DESCRIPTION 
DIRECT CHANNEL C ASSEMBLY, 500MHZ ORDER 
FIGURE 6310-5 (7260A-4003T) 

CAP, TA, 68 UF +/-20%, 15V 193615 

CAP, ТА, 47 +/-20%, 20V 348516 
сз CAP, TA, 22 UF +/-20%, 20V 16.1331 
сі САР, ТА, 10 UF +/-20%, 20V 330662 
c5 CAP, TA, 20 UF +/-20%, 20V 16.1927 
C6 CAP, MICA, 82 +/-5%, 500V 148502 
c8 CAP, CER, .001 UF +/-20%, 100V 402966 
c9 CAP, CER, .001.UF +/-20%, 100V 402966 
c10 CAP, CER, .01 UF +/-20%, 100V 407361 
c11 CAP, CER, .001 UF +/-20%, 100V 102966 
C12 CAP, CER, .001 UF +/-20%, 100V 402966 
C13 CAP, TA, 22 UF +/-20%, 35V 16 1331 
C14 CAP, TA, 22 UF +/-20%, 35V 161331 
c15 CAP, TA, 10 UF +/-20%, 20V 330662 
C16 CAP, TA, 10 UF +/-20%, 20V 330662 
СТТ CAP, ТА, 10 UF +/-20%, 20V 330662 
С18 САР, ТА, 10 UF +/-20%, 20V 330662 
C19 CAP, ТА, 10 UF +/-20%, 20V 330662 
CRI DIODE, ZENER 286611 
CR2 DIODE, HOT CARRIER 369595 
CR3 DIODE, HOT CARRIER 369595 
CRY DIODE, HOT CARRIER 369595 
CR5 DIODE, HOT CARRIER 369595 
CR6 DIODE, SI, HI-SPEED SWITCH 203323 
CRT DIODE, SI, HI-SPEED SWITCH 203323 
CR8 DIODE, SI, HI-SPEED SWITCH 203323 
CRY DIODE, SI, HI-SPEED SWITCH 203323 
F1 FUSE, 1/4 AMP 370577 
F2 FUSE, 1/4 AMP 370577 
42 CONNECTOR, ВМС 352850 
411 SOCKET, BERG, РСВ MOUNTING, 40-PIN 376418 
K1 RELAY, DRY REED 498732 
L1 CHOKE, 6-TURN 320911 
L2 CHOKE, 6-TURN 320911 
MP1 CONNECTOR, RECEPTACLE, BOARD MOUNT 375329 
MP2 CONNECTOR, SMA 352450 
Q1 XSTR, SI, NPN, HI-SPEED SATURATED SWITCH 369685 
Q2 XSTR, SI, NPN 218396 
Q3 XSTR, SI, NPN, DARLINGTON TO-92 381798 
Qh XSTR, SI, NPN 218396 
R1 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 
R2 RES, DEP. CAR, 470 +/-5%, 1/4W 343434 
R3 RES, DEP. CAR, 1.8K +/-5%, 1/4W 441444 
Rh RES, DEP. CAR, 1.8K +/-5%, 1/4W 441444 
R5 RES, DEP. CAR, 5.1K +/-5%, 1/44 368712 
R6 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 
RT RES, DEP. CAR, 1K +/-5%, 1/4W 343426 

EE 
6310-6 


MFG PART NO. 
OR TYPE 


OPTION -310 


19606 86X0015TE4 
196D476X0020TEY 


196D226X0035HA1 
196D106X0020KA1 
196D2225X0020HA1 
DM15F820J 
8121-A100-W5R-102M 


8121-A100-W5R-102M 
8121-A100-W5R-103M 
8121-A100-W5R-102M 
8121-A100-W5R-102M 
196D226X0035HA1 


196D226X0035HA1 
196D106X0020KA1 
196D106X0020KA1 
196D106X0020KA1 
196D106X0020KA1 


196D106X0020KA1 
1N960B 
FH1100 
FH1100 
FH1100 


FH1100 
IN4448 
IN4448 
IN4448 
IN4448 


273.200 
273.200 
51-051-0000 
75060-007 
E544X5 


320911 
320911 
85863-3 
51-051-0000 
2N4274 


2N3904 

MPS A-13 
2N3904 
CR251-4-5P10K 
CR251-4-5P470E 


CR251-4-5P1K8 
CR251-4-5P1K8 
CR251-4-5P5K1 
CR251-4-5P10K 
CR251-4-5P1K 


TOT | REC 
QTY | QTY П 
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Table 6310-2. Direct Channel C Assembly, 520 MHz (cont) 


FLUKE MFG 
DESCRIPTION SR SPLY 
0. CODE 


RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K 
RES, DEP. CAR, 160K +/-5%, 1/4W 442442 80031 CR251-4-5P160K 
RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K 
RES, DEP. CAR, 180K +/-5%, 1/4W 348946 80031 CR251-4-5P180K 
RES, DEP. CAR, 470 +/-5%, 1/4W 343434 80031 CR251-4-5P470E 
RES, DEP. CAR, 4.7K +/-5%, 1/4W 348821 80031 CR251-4-5PUK7 
RES, DEP. CAR, 470 +/-5%, 1/4W 343434 80031 CR251-4-5P470E 
RES, DEP. CAR, 51 +/-5%, 1/4W 414540 80031 CR251-4-5P51E 
RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K р 
RES, DEP. CAR, 510 +/-5%, 1/4W 441600 80031 CR251-4-5P510E 
RES, DEP. CAR, 510 +/-5%, 1/4W 441600 80031 CR251-4-5P510E 
RES, DEP. CAR, 180K +/-5%, 1/1W 348946 80031 CR251-4-5P180K 

R20 RES, DEP. CAR, 510 +/-5%, 1/4W 441600 80031 CR251-4-5P510E 

R21 RES, DEP. CAR, 100 +/-5%, 1/4W 348771 80031 CR251-4-5P100E 

R22 RES, DEP. CAR, 220K +/-5%, 1/4W 348953 80031 CR251-4-5P220K 

R23 RES, VAR, 20K +/-10%, 1/2W 291609 11236 36082034 

R24 RES, DEP. CAR, 100 +/-5%, 1/4W 348771 80031 CR251-4-5P100E 

R25 RES, DEP. CAR, 51 +/-5%, 1/4W 414540 80031 CR251-4-5P51E 

R26 RES, DEP. САВ, АТК +/-5%, 1/4W 348896 80031 CR251-4-5P47K 

R27 RES, DEP. CAR, 6.2K +/-5%, 1/4W 442368 80031 CR251-4-5P6K2 

R28 RES, DEP. CAR, 6.2K +/-5%, 1/4W 442368 80031 CR251-4-5P6K2 

R29 RES, DEP. CAR, 6.2K +/-5%, 1/4W 442368 80031 CR251-4-5P6K2 

R30 RES, DEP. CAR, 510 +/-5%, 1/4W 441600 80031 CR251-4-5P510E 

ВМ RES, NETWORK, 10K +/-5%, 1/4W 364000 89536 364000 

u IC, LIN, OP-AMP, QUAD, COMPENSATED 102669 12040 LM324N 

02 IC, HI-SPEED DIVIDER, 600 MHZ 428631 03797 5Р8635В 

13 IC, DUAL ТҮРЕ D, MSTR-SLAVE F/F 454959 04713 МС10131Р 

ш IC, ТТІ, LO-PWR, SCHOTTKY, TRI-ST 429902 12040 DMB1LS95N 

05 IC, LIN, QUAD COMPARATOR, 14-PIN DIP 387233 12040 LM339N 

06 IC, DIG, PERIPHERAL DRIVER, 8-PIN DIP 393959 12040 DS75451AN 

07 500 MHZ, PREAMP (TO J11) 476820 89536 116820 

LE CABLE, COAX, 3 1/2 INCH 398461 89536 398461 

XF1 SOCKET, FUSE 403642 00779 50863-8 

ХЕ2 SOCKET, FUSE 403642 00779 50863-8 

XU2 SOCKET, IC, 16-PIN 216535 91506 316-AG39D 
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FRONT PANEL 


Figure 6310-5. Direct Channel C Assembly, 520 MHz 
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Figure 6310-5. Direct Channel C Assembly, 520 MHz (cont) 


6331-1. INTRODUCTION 

6331-2. The 72XXA-331 Option is a prescaler which 
extends the frequency range of the Fluke 7260A and 
7261A counters to 1300 MHz. This prescaler operates 
from 100 MHz to 1300 MHz and has a sensitivity of 10 
mV rms at 1000 MHz. Once installed, Channel С (CH С) 
becomes the front panel input for this option. 


6331-3. As shown in Figure 6331-1, the option consists 
of one plug-in circuit board module (two printed circuit 
boards .mated) and a front panel BNC jack with 
connecting cable. The -331 Option may be installed either 
at the factory or at a Fluke Service Center; however, it is 
not field installable. When ordering, use the option model 
number 72XXA-331. 


6331-4. SPECIFICATIONS 


6331-5. Specifications for the 1300 MHz Prescaler are 
listed in Table 6331-1. 


6331-6. OPERATING INSTRUCTIONS 
CAUTION 


Keep Channel C input voltage levels below 5V 
rms to ensure proper operation. The prescaler 
is fuse-protected to prevent damage from 
signals above the safe operating range. 


6331-7. To use the 1300 MHz Prescaler option, set the 
counter FUNCTION control to FREQ C and apply a 
signal to the CH C (Channel C) connector. All 
CHANNEL A and CHANNEL B controls and jacks are 
entirely disabled when in the Freq C mode and have no 
effect on the Channel C operation. The T.I. HOLDOFF 
(Time Interval Holdoff) is also disabled. 
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Option 72XXA-331 
1300 MHz Prescaler 


NOTE 


Slower measurements will be encountered 
with the prescaler option. The option requires 
each RESOLUTION setting to have a 16-fold 
longer gate time in Channel C mode, as noted 
in the specifications. 


6331-8. Inthe 0.1 Hz and 1 Hz RESOLUTION settings. 
the display may overflow--the OVFL LED will come on 
and the uppermost digits will be truncated at the left. The 
digits that are displayed will continue to accurately show 
the lower-order digits of the measurement. 


6331-9. The TRIG/CONT (triggered/continuous) 
MODE switch on the rear panel of the main counter 
allows the measurement to be initiated either for signal 
bursts or for steady-state signals. 


6331-10. Continuous Mode Operation 


6331-11. Set the rear panel switch to CONT for 
measuring steady-state signals. Measurements will be 
taken consecutively, one after another, as long as the 
input signal is above the squelch threshold (about 3 to $ 
mV). Bringing the signal from below to above threshold 
will reset any measurement in progress and initiate a new 
measurement sequence. Of course, the RESET Button 
will also initiate a measurement. 


6331-12. Triggered Mode Operation 


6331-13. Set the rear panel switch to TRIG for 
measuring bursts. A measurement will trigger only at the 
start of a burst--when the peak-envelope of the 
signal crosses above the operating threshold. It will 

one measurement for each burst. In order to be meas 

the burst must be present longer than the | 
(specified by the RESOLUTION 

approximately 2 ms. 1 


72XXA-331 


PRESCALER PCB 


MAIN COUNTER „ 


DC-TO-DC CONVERTER PCB 


—331 OPTION 


Figure 6331-1. Exploded Illustration of -331 Option and Main Counter 


Table 6331-1. Specifications 


RANGE: 100 MHz - 1300 MHz 
SENSITIVITY: 5 mV rms, up to 600 MHz 
10 mV rms, up to 1000 MHz 
40 mV rms, up to 1300 MHz 
IMPUT IMPEDANCE: 50 ohms, nominal 
VSWR: 2.5: 1, typical 
MAXIMUM INPUT: 5V rms, fused 
| GATE TIME: 1.6 ms at 10 kHz resolution 
16 ms at 1 kHz resolution 
| 160 ms at 100 Hz resolution 
1.6 s at 10 Hz resolution 
| 16 s at 1 Hz resolution 
160 s at 0.1 Hz resolution 
DISPLAY ACCURACY: +1 count plus time base errors 


6331-2 


6331-14. THEORY OF OPERATION 


6331-15. Overall Description 


6331-16. The main purpose of the -331 prescaler is to 
scale down the frequency of an input signal to a range 
acceptable by the main frequency counter. In Figure 
6331-2, this operation is accomplished in the two blocks 
labeled Signal Divider. The effect is that higher 
frequencies can be measured than would otherwise be 
possible. The scale factor of the -331 Option is 16--that is, 
an input signal of 1300 MHz is scaled down to 1300/16= 
81.25 MHz. On board this option is a dc-to-dc converter 
which produces the -1.8 volt dc supply necessary for the 
frequency divider chip. A switching regulator is used 
rather than a linear or resistive regulator to reduce the -12 
volts to -1.8 volts, because it provides the efficiency 
needed. 


6331-17. The -331 Prescaler Option performs two other 
necessary functions: 1) it provides gain, since the option 
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replaces the front section of your main counter, and 2) it 
automatically lengthens by 16-fold the time the counter’s 
main gate is open (more about this later). 


6331-18. Detailed Description 


6331-19. The following descriptions refer to the block 
diagram, Figure 6331-2, and the detailed schematics of 


both printed circuit boards that are included in Section 8 
of this manual. 


6331-20. INPUT AMPLIFIER AND SIGNAL 
DIVIDERS 


6331-21. As shown in the block diagram, Figure 6331 
the Channel C input signal enters through an impu 
protection fuse, Fl. Diode clamping within the hybrid 
circuit provides further protection from excessive input 
voltages. A 1300 MHz hybrid amplifier, contained in U3, 
then amplifies the signal. This hybrid amplifier has four 
stages which provide approximately 40 dB of overall gain. 


U3 HYBRID CIRCUIT BOARD 


INPUT SIGNAL Е — — 
100 TO 1300 мн: | 


PRESCALED 
SIGNAL 


6.25 TO MAIN COUNTER 


INPUT 
AMPLIFIER 


снсо о 
INPUT FUSE F1 


[ THRESHOLD 
ADJUST (R55) 


are 
DETECTOR 
(¡E 


DETECTOR 
DET OUT 


> 


STATE CHANGE WHEN: 


INPUT DROPS 
BELOW THRESHOLD 


INPUT 
EXCEEDS 
THRESHOLD 


ENABLE 


red 


DC -TO- DC 
CONVERTER 


DIVIDER 
fisso 


РТИ т еы 


CONTROL 
SEQUENCING 
LOGIC 


RESET PULSE 


ЕВЕОС 
FRONT 
PANEL 
SWITCH 


CLOCK 
DIVIDER 
TSS 


Figure 6331-2. Block Diagram of -331 Prescaler Option 
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6331-22. The amplifier output feeds both a divide-by- 
four high frequency divider and a peak detector whose 
output operates the squelch latch. The divider output is 
ac-coupled via СІ to the second divide-by-four stage, 02, 
for a total division of 16. Asthe block diagram shows, the 
first divide-by-four integrated circuit (IC) is included on 
the hybrid circuit U3, and the second is off the hybrid 
board. The output of U2, the prescaled signal, then passes 
ontoa differential buffer Ul whose output (CECL) enters 
the main gate of the counter for subsequent accumulation 
and display. 


6331-23. THRESHOLD AND SQUELCH 
CIRCUIT 


6331-24. The peak detector mentioned previously is 
used in a squelch scheme to prevent the counter from 
displaying erroneous readings when no signal is applied. 
(The first divide-by-four is actually a locked oscillator 
which will free run in the absence of a signal, and be read 
by the counter if not squelched.) The detector output 
(DET OUT) is compared to a detector reference (DET 
REF) by comparator U4. The level of the detector 
reference determines the squelch threshold, and can be 
adjusted (Threshold Adjust, R55). 


6331-25. The squelch circuit consists of the following 
chain of blocks shown in Figure 6331-2: peak detector, 
detector reference, comparator, inverter, squelch latch, 
and squelch buffer. When the Channel € input signal is 
low enough to cause the peak detector level to drop below 
the detector reference, then the comparator output (U4) 
switches to its negative limit, causing the QI output 
(CSIG) to go high, to +5V. This condition at the output 
of Ql is then sampled by US, a D-type flip-flop, when the 
next reset pulse (R) occurs; this condition is stored at the 
О output of US. A +5V level at this point indicates the 
signal at the Channel C input is below the level set by the 
Threshold Adjust. This +5V level drives the squelch 
buffer U1 output (CECL line) high, which overrides 
(squelches) the prescaled signal. The output ofthetwo U1 
buffers are wired OR. (Emitter-coupled-logic, the device 
family of the Channel C U1 buffers, gives rise to the 
mnemonic CECL.) 


6331-26. When the input signal rises above the 
threshold, U4 output goes high, and Q1 output (collector) 
goes low. At the next reset pulse (R), the squelch latch US 
transfers the low state to its output (Q), and on to the Ul 
output. This low state permits the prescaled signal to pass 
on into the main gate. 


6331-27. TRIGGERED/CONTINUOUS 
OPERATION 


6331-28. Use the TRIG/CONT switch, located on the 
rear panel, to switch between discretely triggered and 
continuously triggered modes. The triggered (TRIG) 
mode allows frequency measurements to be made of an 
RF burst, provided the burst remains high for at least the 


6331-4 


length of the gate pulse (given by the RESOLUTION) 
plus the 2 ms overhead necessary to initiate the 
measurement. As explained previously, CSIG goes low as 
the input signal crosses above the threshold. When the 
main counter is switched into the triggered (TRIG) mode, 
the counter will start a measurement in response to the 
negative-going edge of CSIG--that is, when the input 
signal exceeds the threshold. In the continuous (CONT) 
mode, a measurment will be initiated not only by CSIG, 
but also by the counter's normal sequencing signal, which 
indicates the completion of the previous measurement. 


6331-29. One-shot U7 is used to generate a master reset 
pulse, RST, for the main instrument every time an input 
signal crosses from below to above the threshold. This 
reset pulse is an overriding command which interrupts 
existing activities, resets the display to zero, and initiatesa 
new measurement sequence, whether in triggered (TRIG) 
or continuous (CONT) operation. The one-shot is 
enabled only when the front panel Frequency C function 
is selected. The purpose of RST is as follows: in case there 
isa measurement cycle in progress, especially one with a 
long gate time of 16 or 160 seconds, it immediately re- 
starts the measurement, rather that letting the counter 
wait for the cycle to end. 


6331-30. CLOCK SCALING 


6331-31. Scaling down the input frequency by 16 
requires that the gate time be lengthened by 16, in order to 
realize the same resolution that was obtained without 
prescaling. For example, a 160 MHz signal counted for 
0.1 second will produce 16 million counts. The same input 
signal when scaled down by 16, to 10 MHz, with the same 
0.1 second gate time, would produce only 1 million 
counts. Thus, to produce 16 million counts the gate must 
remain open for 1.6 seconds. Resolution is defined in 
Section 2 of this manual. 


6331-32. Lengthening of the main gate time is 
accomplished by dividing the frequency of the clock 
which drives the gate circuitry. The clock frequency is 
divided by 16 to lengthen the main gate time by 16. This 
division takes place in two stages--each stage is labeled 
clock divider in Figure 6331-2. A divide-by-two (1/5) on 
the Prescaler PCB, and an additional divide-by-eight in 
the main instrument. The block labeled clock selectorisa 
NAND/NOR/INVERT gate, U6, which selects the 1 
MHz or 500 kHz clock. The decision of when to divide the 
clock by 16 is provided by the FC (Frequency C) line. 
Setting the front panel FUNCTION switch to Frequency 
C forces the FC line high, which routes the clock signal 
through the divide-by-16 circuitry. 


6331-33. CONVERSING POWER 


6331-34. Relay КІ disconnects power to this option 
when it is not in use. The relay closes, connecting power to 
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this option by setting the front panel FUNCTION switch 
to Frequency C, which drives FC high, turning on 
transistor Q2, which activates the relay. Also on board 
this option is a highly efficient dc-to-de converter which 
produces the -1.8 volt supply necessary for the signal 
dividers. 


6331-35. DC-TO-DC CONVERTER 


6331-36. The DC-to-DC Converter is designed around 
а pulse-width modulator (PWM) chip, 1/1, which is used 
to regulate the output to -1.8V, the dc supply required by 
the signal dividers. The circuit is actually designed to 
supply an output that is 6.8V below the +5V supply. 
Therefore the +5V and -1.8V supplies present a constant 
6.8 volt difference to the signal divider ICs, even when 
battery powered, and the -5V supply falls from 5.5V to 
4.5V as the batteries discharge. This regulation is 
necessary for the signal dividers to maintain maximum 
performance during battery operation. The 6.8V 
regulation is accomplished by referencing the voltage 
reference ҮКІ and the feedback resistive divider R15, 
R16, R17 to +5V. 


6331-37. Refer to waveforms shown in the DC-to-DC 
Converter schematic. The PWM (UI) outputs (at pin 12) 
a rectangular waveform alternating between +5V and 0V. 
The period (but not duty cycle) of this signalis determined 
by R5 and C2. This signal causes both Q1 and Q3 to 
alternate together between off and on, the collector of Q3 
alternating between +0.7V and -12V. The PWM 
compares the reference voltage at pin 1 to the feedback 
voltage at pin 2 and adjusts the the duty cycle of Q1 and 
Q3, until the feedback voltage equals the reference 
voltage. This balance consequently fixes the output 
voltage. . 


6331-38. The inductor-current ramps linearly up and 
down in response to the alternating +0.7V and -12V at 
Q3; its average current is equal to the load current. 
Capacitor C6 filters the ripple on the output. Being a non- 
dissipating component, L1 helps maintain high efficiency. 
Transistors Ql and Q3 switch continually, between 
saturation and cutoff. Resistor R14 and resistor Q2 form 
current limiting protection when the current through R14 
exceeds approximately 150 mA. When this happens, Q2 
forces sensing pin 5 to -12V, which shuts down Ul. 
Resistor R8 and capacitor C7 limit the open-loop gain 
and provide compensation of the amplifier located inside 
UI. 


6331-39. MAINTENANCE 
6331-40. Fuse Replacement 


6331-41. The Channel C input to the -331 Option is 
overvoltage protected by a series fuse Fl. The fuse will 
blow before the input exceeds a level safe for the circuit 
components, about 10V rms. 
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NOTE 


A spare fuse is located on the circuit board. 


6331-42. Figure 6331-3 shows the locations of both the 
in-circuit fuse and spare fuse. Fuse replacement requires 
removal of the top cover from the chassis; refer to 
Disassembly near the beginning of Section 4 of this 
manual. Be especially careful when following that 
procedure to prevent damage to the internal circuits. As 
shown in Figure 6331-3, the in-circuit fuse is located on 
the circuit board just next to the input cable. It is 
approximately М inch in height and diameter, and has a 
clear plastic cap. Unplug the fuse and test for continuity 
with an ohmmeter. If open, replace it with the spare fuse 
located elsewhere on the same circuit board. To order 
another fuse, contact your nearest Fluke Service Center, 
found listed in Section 7, and order Fluke Part Number 
370577 (Littlefuse Part Number 273.200). 


6331-43. Performance Test 


6331-44. Use the following tests to check the 
performance and to verify the specifications of the 1300 
MHz Prescaler Option. 


Set-up Procedure: 


1. Table 6331-2 lists the required test equipment. 
(The step attenuator is necessary because the 
generator's built-in attenuator produces an 
increasingly worse signal-to-noise ratio at large 
attenuations.) 


2. Connect your Fluke frequency counter that is 
to be tested, hereafter called UUT (Unit Under 
Test), to the above equipment as shown in Figure 
6331-4. Disregard the DVM shown in the figure; it 
is used for the Calibration Adjustment procedures 
only. 


3. Set the controls on the UUT as follows: 
a. Front Panel: 


FUNCTION-----FREQ C 
RESOLUTION---100 Hz 


b. Rear Panel: 


REF switch---------------- EXT 
TRIG/CONT MODE switch-----CONT 


с. Turn on the power to the UUT, and allow it 
to warm up for at least 30 minutes. 


d. All other controls may be at any position. 
6331-5 
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4. Set the Signal Generator to an output level of 
+10 dBm (707 mV into 50 ohms). Leave the 
generator output at this level throughout the entire 
performance test; use the 60 dB Step Attenuator to 
control the level to the UUT. 


6331-45. SENSITIVITY TEST 


6331-46. This procedure examines the UUT 
measurement error at the rated sensitivity at three 
frequencies: 


1. To start with, set the Signal Generator 
frequency to 100 MHz, and set the Step Attenuator 
at 43 dB (as listed below). The UUT should measure 
and display the frequency selected, within +1 count 
in the lowest-order digit. 


Signal Step 
Generator Attenuator 
Frequency Setting 

100 MHz 43 dB (5 mV) 
600 MHz 37 dB (10 mV) 
1300 MHz 25 dB (40 mV) 


2. Repeat the previous step (1) at 600 MHz and 1300 
MHz, using the Step Attenuator setting listed for each 
frequency. 


6331-47. THRESHOLD ADJUSTMENT TEST 


1. Set the Step Attenuator to 52 dB (UUT input 
level of 1.8 mV). 


2. Set the Signal Generator frequency to 600 
MHz. The display should read 0.0000. The display 
goes to zero to indicate the option is operating at a 
level below its rated sensitivity. Change the step 
attenuator setting to 45 dB. The UUT should 
display 600 MHz. 


6331-48. TRIGGERED MODE TEST 


1. Set the UUT rear panel TRIG/CONT MODE 
switch to TRIG. 


2. Setthe Signal Generator frequency to 800 MHz 
if not already there; set the Step Attenuator to 53 dB 


6.8V ADJUSTMENT R16 THRESOLD ADJUSTMENT R55 


PANEL 
PIN 32-2 FRONT PA 


РІМ J2-6 


REAR PANEL SPARE FUSE 


INPUT CABLE 


N-CIRCUIT FUSE F1 


I 
2 


Figure 6331-3. Fuse and Adjustment Locations of -331 Option 
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(1.6 mV atthe UUT input). At this time the counter made to the option. The location of all adjustments im 
should not be gating—the gating light should not be shown in Figure 6331-3. 
flashing. 


6331-51. Calibration of the -331 Prescaler Optiom 
follows a procedure similar to, but more involved than the 
Performance Test. All the steps of the previous 
performance test are included in the following calibration 
adjustment procedure; once you have finished the 
following procedure you needn't go back and do the 


3. Increase the signal level 16 dB by changing the 
Step Attenuator setting to 37 dB (10 mV). The 
counter should gate once and read 800.0000 MHz 
+1 count. Using the Signal Generator's 10 MHz 
reference allows the counter to read this accurately. 


6331-49. Calibration Adjustments иаша 
] 6331-50. Calibration adjustments should be performed 6331-52. In order to perform calibration adjustments 
1 if the -331 fails the performance test and after repairs are on the -331, you must remove the top cover from the 


Table 6331-2. Required Test Equipment 


REQUIRED SPECIFICATIONS RECOMMENDED TYPE 


100 MHz - 1300 MHz, 10 mV Hewlett-Packard HP8660C 

1 dB step with N-female connectors Weinschel Eng. AD117-69-33 
N-male to BNC-male Pomona 4297 (UG1034/U) 

N-male to BNC-female Tektronix 103-0045-00 (UG201A/U) 
50 ohm with BNC-male connectors RG58A/U 
6” long 

50 ohm with BNC-male connectors 


EQUIPMENT TYPE 


Synthesized Signal Generator 
60 dB Step Attenuator 
Adapter (1) 

Adapters (2) 

Coax Cable 


Coax Cable Fluke Y9111 RG58C/U 


Г "REQUIRED | 
ONLY FOR | 
CALIBRATION 

ADJUSTMENTS | 


| 
| 
| 
| 
(2) N— MALE TO | 


ВМС — FEMALE 
ADAPTERS - 


SYNTHESIZED SIGNAL PERE а | DC-TO-DC 
GENERATOR cony 


RF OUTPUT |] 


10 MHz 
REFERENCE OUTPUT 


5092 COAX CABLE COUNTER (UUT) 
WITH BNC — MALE 


CONN. BOTH ENDS (1) N - MALE TO 
6" LONG BNC — MALE ADAPTER 


509 COAX, BNC CONN. 


Figure 6331-4. Equipment Connections for Testing -331 Option 


counter under test. It is important for you to follow the 
steps below in the order given. 


6331-53. SET-UP PROCEDURE 


1. Remove the top cover as described in the 
Disassembly procedure in Section 4 of the Fluke 
counter manual. Follow that procedure very 
carefully to prevent damage to the internal circuits. 


2. Perform all four steps of the Set-up Procedure 
listed in the Performance Test previously described. 
In addition to the equipment listed, set up the 
Digital Voltmeter (DVM) shown in Figure 6331-4. 


6331-54. 6.8У SUPPLY DIFFERENCE 


6331-55. This procedure adjusts R16 for a DC-to-DC 
Converter output (-1.8V) that is 6.8 volts below the +5V 


supply. 


1. As illustrated in Figure 6331-4, connect the 
DVM (+) lead to pin J2-6 of the DC-to-DC 
Converter PCB, and the DVM (-) lead to pin J2-2. 


2. Turn the UUT on and let it warm up for 30 
minutes. 


3. Adjust R16 for a DVM reading between 6.78 
and 6.82 volts, if it is outside this range. 


4. Disconnect the DVM. 


6331-56. VERIFY THE UUT SENSITIVITY 


(WITH THRESHOLD OFF) 


1. Find R55, the Threshold Adjust trimpot, 
located as shown in Figure 6331-3. Turn R55 fully 
counterclockwise (when looking at the trimpot); 
this turns the threshold off. Now that the threshold 
is off, the UUT will continue to display readings, 
even with no input. 


2. Set the Signal Generator to 100 MHz, +10 
dBm. 


3. Set the Step Attenuator to 30 dB to produce a 
22.4 mV level to the UUT. The UUT should now be 
gating (the GATE light flashing), and the display 
should read 100.0000 MHz plus or minus | count in 
the lowest-order digit. 


4. Increase the attenuation (decrease the level) in 1 
dB steps until the display has more than +1 count 
error. Back off 1 dB (that is, to within +1 count) and 
record the attenuator setting. The UUT sensitivity is 
within specifications if the Step Attenuator reads 
greater than what is listed in Table 6331-3 for the 
frequency tested. 


5. Repeat the previous step at every multiple of 
100 MHz, using the acceptance data listed in Table 
6331-3. 


Table 6331-3. Calibration Sensitivity 


SIGNAL GENERATOR SENSITIVITY ACCEPTABLE IF STEP ATTENUATOR 
FREQUENCY MHz SETTING IS GREATER THAN: 


43 dB (less than 5 mV) 


37 dB (less than 10 mV) 
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25 dB (less than 40 mV) 
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6331-57. THRESHOLD ADJUSTMENT 


6331-58. The Threshold Adjust trimpot (R55) 


determines the input level below which the counter stops 
taking measurements, and instead displays zero. 


І. Set the Step Attenuator to 49 dB (UUT input 
level of 2.5 mV); set the Generator Frequency at 600 
MHz. 


2. Rotate the Threshold Adjust trimpot (R55), 
located in Figure 6331-3, to the point where the 
display drops to a 0.0000 reading. The threshold is 
now properly adjusted. 


6331-59. TEST THE TRIG MODE 


6331-60. This is only a test and has no adjustment 
associated with it. 


l. Setthe UUT rear panel TRIG/CONT MODE 
switch to TRIG. 


2. Setthe Signal Generator frequency to 800 MHz 
if not already there. Set the Step Attenuator to 53 
dB (1.6 mV at the UUT input). 


3. Atthis time the counter should not be gating— 
the gating light should be off. Change the Step. 
Attenuator setting to 37 dB (10 mV). The counter 
should gate once and read 800.0000 MHz +1 count 
if the trigger circuit works properly. 


6331-61. LIST OF REPLACEABLE PARTS 


6331-62. A list of replaceable parts for the 72XXA-331 
Option is given in Table 6331-4, 6331-5, and 6331-6. Refer 
to Section 5 of this manual for ordering information. 


6331-63. Therearetwo printed circuit boards in the -331 
Option. They are shown together in the Final Assembly 
Figure 6331-5, as well as separately, in Figures 6331-6 and 
6331-7. 
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ТаЫе 6331-4. 


Final Assembly, 1300MHz Prescaler 


DESCRIPTION 


6331-10 


FINAL ASSEMBLY, 1300 MHZ PRESCALER 
FIGURE 6331-5 (72XXA-331K) 


1300 MHZ PRESCALER PCB ASSEMBLY 
DC TO DC CONVERTER PCB ASSEMBLY 


LOCKWASHER, #6 

SCREW, PHP, 6-32 X 1/4 

RECOMMENDED SPARE PARTS KIT (72XXA-331) 
INSTRUCTION SHEET 72XXA-331K (NOT SHOWN) 
COAX CABLE ASSEMBLY 


* FOR KIT INSTALLATION 


475913 
475889 


110338 
152140 
541490 
546087 
521724 


MFG PART NO. 
OR TYPE 


OPTION 72XXA-331K 


475913 
475889 


110338 
152140 
541490 
546087 
521724 
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CIRCUIT SIDE 


(REF) 


FRONT PANEL 
CONNECTOR 


CHANNEL C BNC 


DISPLAY PCB 
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Figure 6331-5. Final Assembly, 1300 MHz Prescaler 


FOR PARTS LIST 
SEE TABLE 6331-4 


NOTE: 
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Table 6331-5. 1300MHz Prescaler PCB Assembly 


TOT |REC| о 
оту [оту T 


DESCRIPTION MFG. PART NO. 


DES 


1300 MHZ PRESCALER PCB ASSEMBLY 
FIGURE 6331-6 (7260A-4004T) 


475913 475913 


CAP, CER, 0.01 
CAP, TA, 10 UF 


8121-A100-W5R-103M 
196D106X0020KA1 


UF +/-20%, 100V 
+/-20% , 20V 


407361 
330662 


CAP, CER, 0.01 UF +/-20%, 100V 407361 8121-A100-W5R-103M 
cy CAP, CER, 0.01 UF +/-20%, 100V 407361 72982 :8121-A100-W5R-103M REF 
C5 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D106X0020KA1 REF 
c6 CAP, CER, 0.01 UF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF 
CAP, TA, 10 UF +/-20%, 20V 330662 196D106X0020KA1 


CAP, TA, 10 UF +/-20%, 20V. 330662 196D106X0020KA1 
C9 CAP, CER, .001 UF +/-20%, 500V 102966 12982 8121-A100-W5R-102M 2 
c10 CAP, TA, 10 UF +/-20%, 20V 330662 56289 196D106X0020KA1 REF 
c11 CAP, CER, 0.01 UF +/-20%, 100V 407361 72982 8121-A100-W5R-103M REF 
CAP, CER, .001 UF +/-20%, 500V 402966 8121-A100-W5R-102M 


CAP, TA, 10 UF +/-20%, 20V 330662 196D106X0020KA1 
CRI DIODE, SI, HI-SPEED SWITCHING 203323 07910 1N4448 2 
CR2 DIODE, GE, 80 MA, 100 PIV 149187 93332 1N270 1 
CR3 DIODE, SI, HI-SPEED SWITCHING 203323 07910 1N4448 REF 
FUSE, 1/5 AMP (AND 1 SPARE) 370577 273.200 


SPACER (NOT SHOWN) 356351 44631 4 
91 SOCKET, ВМС CONNECTOR 352850 98291 51-051-0000 1 
J2 CONNECTOR, POST (NOT SHOWN) 267633 00779 86144-1 6 
K1 RELAY, DRY REED 595732 21317 E5hAX5 1 
СНОКЕ, 6-TURN 320911 320911 2 


СНОКЕ, 6-TURN 320911 320911 
P3 CONNECTOR, RECEPTACLE 375329 00779 85863-3 2 
Ph CONNECTOR, RECEPTACLE 315329 00179 85863-3 REF 
Q1 XSTR, SI, NPN 218396 08713 2N3904 1 1 
XSTR, SI, NPN 381798 08713 MPSA-13 1 1 


Y A mmo EM 


RES, DEP. CAR, 100 +/-5%, 1/4W 348771 80031 CR251-1-5P100E 3 
R2 RES, DEP. CAR, 100 +/-5%, 1/4W 348771 80031 CR251-4-5P100E REF 
RT RES, DEP. CAR, 100 +/-5%, 1/4W 348771 80031 CR251-4-5P100E REF 
R8 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-1-5P10K 2 
RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K 1 


RES, DEP. CAR, 4.7K +/-5%, 1/44 348821 80031 CR251-4-5P4K7 2 
R12 RES, DEP. CAR, 10K +/-5%, 1/4W 348839 80031 CR251-4-5P10K REF 
R13 RES, DEP. CAR, 47K +/-5%, 1/4W 348896 80031 CR251-4-5P47K 1 
R14 RES, DEP. CAR, 220K +/-1%, 1/4W 348953 80031 CR251-4-5P220K 1 
RES, DEP. CAR, 4.7K +/-5%, 1/4W 348821 80031 CR251-4-5P4K7 REF 


TRIPLE LINE RECEIVER, 16-PIN DIP 369702 N10116B i 
02 ІС, ECL, 1600 SERIES, GHZ PRESCALER 472787 04713 MC1697P Tf 
03 IC, HYBRID, 1300 MHZ 490664 89536 190664 п | 
Uh IC, LIN, OP-AMP, LO BIAS CURRENT 413732 12040 LM308N ei 
TTL, DUAL, "D" TYPE CLEAR AND PRESET 393124 SN74L57 4N Т! 


TTL, QUAD, 2-INPUT, POS, NAND GATE 393033 01295 SN74LSOON 1 1 

U7 IC, MONOSTABLE, MULTIVIBRATOR 293050 01295 SN74121N 1 1 
XF1 SOCKET, FUSE 403642 00779 50863-8 4 
XU3 SOCKET, IC, (U3) 376418 22526 75060-007 23 
RESISTOR NETWORK, 510 +/-2%, 1/8W 459974 459974 1 
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F1,XF1 (SPARE) (7260A-1604) 


Figure 6331-6. A1 1300 MHz Prescaler PCB Assembly 
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Table 6331-6. DC-to-DC Converter PCB Assembly 


REF 


DESCRIPTION 


6331-14 


DC-TO-DC CONVERTER PCB ASSEMBLY 
FIGURE 6331-7 (7260A-4005T) 


CAP, TA, 10 UF +/-20%, 20V 
CAP, CER, 1000 PF +/-20%, 500V 


CAP, TA, 10 UF +/-20%, 20V 
CAP, TA, 150 UF +/-20%, 20V 
CAP, TA, 150 UF +/-20%, 20V 
CAP, TA, 220 UF +/-20%, 6V 
CAP, CER, 0.22 UF +/-20%, 50V 


DIODE, SI, HI-SPEED SWITCHING 
RECTIFIER, SI, FAST RECOVERY, 100V 
INDUCTOR 

INSULATOR, XSTR, (ТО VRl) (NOT SHOWN) 
CONNECTOR, RECEPTACLE 


XSTR, SI, PNP 

XSTR, SI, NPN 

XSTR, SI, NPN 

RES, DEP. CAR, 2K +/-5%, 1/4W 
RES, MTL. FILM, 130K +/-1%, 1/8W 


RES, MTL. FILM, 249K +/-1%, 1/8W 
RES, MTL. FILM, 249K +/-1%, 1/8W 
RES, DEP. CAR, 12K +/-5%, 1/4W 

RES, MTL. FILM, 130K +/-1%, 1/84 
RES, DEP. CAR, 1.5K +/-5%, 1/4W 


RES, DEP. CAR, IM +/-5%, 1/44 
RES, DEP. CAR, ІК +/-5%, 1/4W 
RES, DEP. CAR, 2K +/-5%, 1/44 
RES, DEP. CAR, 3.9K +/-5%, 1/4W 
RES, DEP. CAR, ІК +/-5%, 1/41 


RES, DEP. CAR, 1.8K +/-5%, 1/4W 
RES, DEP. CAR, 4.7 +/-2%, 1/41 
RES, DEP. CAR, 5.6K +/-5%, 1/4W 
RES, VAR, CERMET, 200 +/-10%, 1/24 
RES, DEP. CAR, 1.1K +/-5%, 1/4W 


IC, LIN, REG PULSE WIDTH MODULATOR 
IC, LIN, LOW VOLTAGE REFERENCE 1. 22V 


a an MFG PART NO. tot | ВЕС 
ш |) aie OR TYPE 077 | ory 
475889 89536 475889 REF 
330662 56289 1960106Х0020КА1 2 
402966 32897 8121-A1OO-W5R-102M 1 
330662 56289 196D106X0020KAl: REF 
422576 56289 196D157X0020TA1 1 
422576 56289 196D157X0020TA1 REF 
408682 56289 1960227Х0006ТЕ4 1 
309849 71590 CW30C224K 1 
203323 07910 14448 1 
495739 14099 3FF10 1 
521500 89536 521500 1 
175125 07047 10172-DAP 1 
267476 00779 85861-2 6 
195974 04713 243906 1 
218396 04713 243904 1 
325761 09214 D44C5 1 
441469 80031 CR251-4-5P2K 2 
221648 91637 MEFL-81303F 2 
268805 91637 CMF552493F 2 
268805 91637 CMF552493F REF 
348847 80031 CR251-4-5P12K 1 
221648 91637 MFF1-81303F REF 
343418 80031 CR251-4-5P1K5 1 
348987 80031 CR251-4-5PIM 1 
343426 80031 CR251-4-5P]K 2 
441469 80031 CR251-4-5P2K REF 
342600 80031 CR251-4-5P3K9 1 
343426 80031 CR251-4-5PIK REF 
441444 80031 CR251-4-5PlK8 1 
342683 80031 CR251-2-5P4.7E 1 
442350 80031 CR251-4-5P5K6 1 
285148 11236 3605206А 1 
348797 80031 CR251-4-5PlKl 1 
454678 01295 SG3524N 1 


452771 


452771 
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(7260A-1605) 


Figure 6331-7. DC-to-DC Converter PCB Assembly 


521-1. INTRODUCTION 


521-2. The purpose ofthe Printer Interface is to allowa 
Fluke counter (7220A, 7250A, 7260A, or 7261A) to be 
connected to a Fluke printer (2020A, 2021A, or 2030A) 
for printed output of counter measurements. The Printer 
Interface consists of the 72XXA-521 Digital Interface 
PCB, which is factory-installed in the counter. 


NOTE 


The 72XXA-521 Digital Interface PCBis also 
used in the IEEE Interface system for the 
counters. For information about its function 
in the IEEE Interface, refer 10 the 72XXA- 
521/-522 IEEE Interface. 


521-3. The 2020A or 2021A printers must have Printer 
Optioin -004 installed. The 2030A is ready for connection 
without any additional options. The counter and printer 
are connected by an accessory cable. The cable is avail- 
able in either a 2 foot (Y7203), or 5 foot (Y7204) length. 


521-4. Data is transferred from the counterto the print- 
er in a bit-parallel, character-serial manner. The printout 
from the printer includes the measurement reading of the 
counter and the measurement unit. 


521-5. OPERATING INSTRUCTIONS 
521-6. Preparation 
521-7. To prepare the instruments for printing 


measurements, follow these steps: 
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DOU 


Option -521 
Printer Interface 


1. Connect the counter and printer together via 
cable Y7203 or Y7204. Cable connections are made 
at the rear panel of each instrument. 


2. Apply power to each instrument. 


3. Apply a valid input signal to the counter, and 
set the controls as desired. 


4. Set the printer controls as desired. If necessary, 


refer to the printer manual for operating 
instructions. 


521-8. Printing Measurements 


521-9. Figure 521-1 shows three examples of 
measurement printouts made by a 2030A printer. Notice 
in all 3 examples that all counter digits are printed (either 
8 or 9, depending on the counter) including any leading 
zeros. Notice also in the first example that 8 digits are 
printed for the 7250A. The 7250A has a 7 digit display. 
but it supplies 8 digits of valid information to the printer. 


521-10. The numbers 2 апд 3 in the column at the far left 
are non-selectable instrument addresses which have been 
preassigned at the factory in conformance with a printer 
addressing feature. All the counters have been assigned 
address 2 except the 7220A, which has been assigned 
address 3. The 7220A has a unique address because its 
measurement capacity is one digit greater than the other 
counters. 


521-11. The addresses correspond to a jumper pin om 
the Digital Interface PCB in the counter. If the printer 
does not print measurement data correctly, or if iz 
not print at all, the jumper may be in the wrong po 
To check the position or move the jumper, refer t 
following paragraph. 
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85. 2600095 


Period Measurement made by 7250A in 
PER A mode with 1 us resolution. 


Frequency measurement made by 7260A in 
FREQ A mode with 1 Hz resolution. 


Frequency measurement made by 7220A in 
FREQ A mode with .1 Hz resolution. 


Figure 521-1. Printer Output Examples. 


521-12. Moving the Address Jumper 
WARNING 


THESE SERVICING INSTRUCTIONS 
ARE FOR USE BY QUALIFIED PERSON- 
NEL ONLY. TO AVOID ELECTRIC 
SHOCK, DO NOT PERFORM ANY 
SERVICING UNLESS YOU ARE 
QUALIFIED TO DO SO. 


521-13. To examine the address jumper, disconnect the 
counter power cord and remove the top cover of the 
counter. Be careful not to separate the front and rear 
panels from the bottom case half. Locate the jumper on 
the upper left corner of the component side of the Digital 
Interface PCB. Refer to the table in Figure 521-2, and 
examine the jumper to determine the address selected. If 


521-2 


the proper address is not selected, remove the jumper pin 
by pulling it straight out. Refer to the table in Figure 521- 
2 and determine the proper wiper and slot location (the 
jumper slot numbers are also printed on the back of the 
PCB). Firmly insert the jumper into place. 


521-14. Operating Notes 


521-15. In the single print mode, the printer prints the 
first counter reading it receives and then stops. In the 
continuous print mode, the printer prints out counter 
readings as it receives them, up to a maximum rate of 3 
readings per second. When the measurement cycle rate of 
the counter is greater than 3 per second (such as frequency 
measurements made with 100 Hz resolution), then not all 
counter readings will be printed out. The printer also will 
not print out readings made in the Totalize mode by the 
7250A, 7260A, or 7261A. 
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Figure 521-2 Address Jumper 
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521-16. It is important to note that the printer gives no 
indication when an overflow condition exists in the 
counter. The printer will print whatever digits are present 
on the display at the end of the reading, whether the 
counter display has overflowed or not. The one exception 
to this is the 7250A, which supplies eight digits of valid 
information to the printer before overflowing, even 
though it has a seven digit display. 


521-17. THEORY OF OPERATION 
521-18. Overview 


521-19. An overview of the operation of the Printer 
Interface is presented at the top of Figure 521-3. Asshown 
in the figure, the printer functions primarily as a passive 
listener which receives and prints counter readings 
without affecting the operation of the counter. The 
printer does have a limited talk function, however. It must 
first send an address to the Printer Interface and have the 
address acknowledged by the Interface before data can be 
transferred from the counter. 


521-20. An expanded view of the interface operation is 
shown in the large box at the bottom of Figure 521-3. 
Data transfer is controlled by the control logic, which 
receives address input from the printer, and three inputs 
from the counter, OSC, 051, and BUSY. OSC is the 
oscillator signal from the scan oscillator that controls the 
timing of the internal strobing and mutiplexing of the 
counter. 251 is the first Digit Strobe (LSD) of the 
counter, and BUSY is a signal from the control logic of 
the counter which indicates that a measurement cycle ісіп 
progress. 


521-21. The Interface Control Logic has three outputs. 
One output enables the Data Buffer, and the othertwo are 
the control lines DATVAL and ADRVAL thatare sent to 
the printer to enable data transfer. 


521-22. Detailed Description 


521-23. The following paragraphs discuss the sequence 
of events that take place before, during, and after data 
transfer. Refer to the block diagram at the bottom of 
Figure 521-3. The timing can be seen at the top of Figures 
521-4 and 521-5, and the circuits are shown in detail in the 
schematic in Section 8 of the counter Instruction Manual. 


521-24. ADDRESS DECODING 


521-25. Data Transfer is initiated by the printer. The 
printer places a 4 bit BCD address on lines А0, А1, А2 
and A3, The BCD address is converted to decimal, and if 
the address corresponds to the address selected by the 
address jumper, a high signal passes on to the Control 
Logic. This signal then enables the Data Buffer, and is 
also inverted and returned to the printer as a low 
ADRVAL. 


521-4 


521-26. DATA TRANSFER 


521-27 The low ADRVAL is sent to the microcomputer 
of the printer and indicates that the Printer Interface has 
received the address and the counter is preparing to 
transfer data. After the counter takes a reading, BUSY 
goes low, then high, which tells the Interface Control 
Logic a reading has been completed. The next DSI digit 
strobe enables the DATVAL line, which is the inverted 
OSC signal. The digits of the information are now 
transferred in the sequence indicated in Figures 521-4 and 
521-5. The 7220A is shown in a separate figure because it 
is a nine-digit counter, and nine digits of information are 
passed instead of eight. 


521-28. The timing of the data transfer is controlled by 
the DATVAL pulses. One DATVAL pulse occurs for 
each digit of information transferred. All the counters 
have eight DATVAL pulses except the 7220A, which has 
nine for its nine digits. The second DSI digit strobe 
disables the DATVAL pulses, thus ending the data 
transfer. 


521-29. Data Format 


521-30. The format for the data transfer is shown in 
Figures 521-4 and 521-5. The digits are transferred in the 
sequence shown, beginning with the LSD, then the MSD, 
and continuing in descending order of significance. Note 
that the 7250A provides eight digits of information to the 
printer even though the 7250A has a seven digit display. 
The MSD in Figure 521-5 is not displayed on the 7250A, 
but is printed by the printer. The seven digits displayed on 
the 7250A are 2SD-LSD. 


521-31. There are six lines on which measurement data 
passes from the counter to the printer. Four of the lines 
(ВІ. B2. B4 and B8) transfer the measurement reading in 
BCD. The DP and UX lines are used to indicate when to 
insert the decimal point and the type of measurement 
unit. Table 521-1 shows an example of the format for the 
transmission of measurement data from a 7250A. 


521-32. MAINTENANCE 
521-33. Troubleshooting 


521-34. If the printer does not print measurment data 
correctly, or if it does not print at all, first check the 
position of the address jumper on the Digital Interface 
PCB. Refer to the section on Moving the Address Jumper 
in the Operating Instructions. 


521-35. If the printer still does not print data correctly, 
make sure the printer and counter are properly connected 
with cable Y7203 or Y7204. Apply power to the 
instruments, select desired settings, and apply a valid 
input signal to the counter. A non-burst mode must be 
selected for a 7220A. Use an oscilloscope and complete 
the procedure given in Table 521-2. 
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Figure 521-3 Interface Block Diagram 
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ADRVAL 
BUSY 


DS1 
OSC 


DATVAL 


1 
| 
| Ist ¡2nd|3rd! 4th | Sth | 6th | 7th |8th{9th] 


7220A 
DATA 
TRANSFER 


3SD  4SD 


5SD 


X = Doesn't matter 

DP = Decimal Point follows digit when dp = 1. Only one dp = 1 per 
reading. All others = 0. 

UX = Measurement unit occurs as indicated when bit = 1. Only one 
UX bit = 1 per reading. All others = 0 or are ignored. 


Figure 521-4. 7220A Data Transfer Format and Timing 
521-6 


ADRVAL = [^ 
BUSY а= ~ 


DATVAL | 


| Ist 12па!3га! 4th | 5th! 6th [7th '8th! 


\7250A/7260A/7261A 
DATA 
TRANSFER 


7250A 
7260A 
7261A 


Х = Doesn't matter 

ОР = Decimal Point follows digit when dp = 1. Only one ар = 1 per 
reading. All others = 0. 

UX = Measurement unit occurs as indicated when bit = 1. Only one 
UX bit = 1 per reading. All others = 0 or are ignored. 


Figure 521-5. 7260A, 7261A, 7250A Data Transfer Format and Timing 
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7250A frequency measurement of 537,387 kHz made in the FREQ A mode with 1 Hz 


resolution. 


Table 521-1. Data Format Example 


B1 


B2 


B4 


B8 


DP 


UX 


x=Doesn't matter 


Table 521-2. Troubleshooting Guide-Printer Interface 


Connector J4 Pin 2 


Address Decode U2-5 


U1 Buffer Enable U3-4 


BUSY (BY) U2-3 


U2-1 

U2-11 

U2-13 
DATVAL U4-11 


The printer output looks like this: 


(ia 


YOU SHOULD SEE: 


+5V (supplied by counter) 


Positive pulse (CMOS) each time the printer addresses 
the counter. 


Negative pulse, inverse of pulse on U2-5. 
Pulses from counter indicating measurement is complete. 


Positive pulse, one per print command. Occurs at comple- 
tion of measurement. 


Positive pulses, DSI from display. 


Positive pulse, one per print command. Goes high at 
beginning of DSI, falls at beginning of next DSI. 


Burst of 8 negative pulses (9 for the 7220A), one burst per 
print command. 


= 


521-36. Pin Assignment Table 


521-37. Table 521-3 provides a list of the pin 
assignments for PS, which is the connection at the rear 
panel of the counter between the Digital Interface PCB 
and the cable to the printer. For pin assignments for J4, 
the connection between the Digital Interface PCB and the 


Main PCB of the counter, see the schematic in Sectiom # 
of the Counter Instruction Manual. 


521-38. REPLACEABLE PARTS 


521-39. A detailed list of replaceable parts is presented 
in Table 521-4. Figure 521-6 can be used as an aid im 
locating components. Refer to Section 5 of the counter 
instruction manual for parts ordering information. 


Table 521-3. P5 Pin Assignments. 


SOURCE 
Р5 PIN NO. MNEMONIC DESCRIPTION 
1 ADRVAL x Address Valid 
2 DATVAL x Data Valid 
3 AO x 
4 Ai x 
Counter Address 
5 A2 
6 АЗ 
7 ot used 
8 not used 
9 DO BCD Bit 1 
10 D1 BCD Bit 2 
11 D2 BCD Bit 4 
12 D3 BCD Bit 8 
18 04 Decimal Point (ОР) 
14 DS Measurement Unit (UX) 
15 not used 
16 not used 
17 GND 
18 +5V Supplied by printer 
not used 


Note: BUSEN (pin no. 22) is always held high when the Printer Interface is used with a printer. 
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DESCRIPTION 


® DIGITAL INTERFACE, OPTION-521 
FIGURE 6521-6 (7220A-4007T) 


CONNECTOR, 36-PIN 
CONNECTOR, 36-PIN 


RESISTOR NETWORK, 100K 


IC, 
IC; 
IC, 
IC, 


IC, 
IC, 
IC, 
IC, 
PLUG, JUMPER 


C-MOS, HEX NON INVET BUFFERS 
C-MOS, DUAL TYPE "D" FLIP-FLOP 
C-MOS, QUAD, 2-INPUT NAND GATES 
TRI-STATE HEX BUFFER 


C-MOS, BCD TO DECIMAL DECODER 
LO-PWR, SCHOTTKY TRI-ST OCTAL, BFR. 
C-MOS, HEX NON INVET BUFFERS 
C-MOS, HEX NON INVET BUFFERS 


SOCKETS 
NOTE: Q Indicates the item can be damaged by static discharge. 


Table 521-4. Digital Interface (Option -521) 


ORDER 


484733 
479493 


461038 
407759 
340117 
355198 
483800 


380741 
429902 
407759 
407759 
416842 


376418 


MFG PART NO. 
OR TYPE 


OPTION -521 


87406-1 
552817-1 


461038 
MC14503CP 
MC14013CP 
MC14011CP 
SN74LS367N 


TP4028AN 
DM81LS95N 
MC14503CP 
MC14503CP 
8136-651P2 


376418 


TOT | ВЕС 
QTY | 0ТҮ 


7220A-1607 


521-10 


Figure 521-6. Digital Interface (Option -521) 
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INTRODUCTION 


This appendix contains information necessary to 
backdate the manual to conform with earlier pcb 
configurations. To identify the configuration of the pcb's 
used in your instrument, refer to the revision letter 
(marked in ink) on the component side of each pcb 
assembly. Table 7A-1 defines the assembly revision levels 
documented in this manual. 


NEWER INSTRUMENTS 


As changes and improvements are made to the 
instrument, they are identified by incrementing the 
revision letter marked on the affected pcb assembly. 
These changes are documented on a supplemental 
change/errata sheet which, when applicable, is inserted 
at the front of the manual. 


Appendix 7A 
Manual Change Information 


OLDER INSTRUMENTS 


To backdate this manual to conform with earlier 
assembly revision levels, perform the changes indicated 
in Table 7A-1. 


CHANGE #1 


In Section 6, subsection 521, replace the parts list in Table 
521-4 with the one shown in Figure 7A-1. Also replace the 
component location drawing in Figure 521-6 with the one 
shown in Figure 7A-2. 


In Section 8, replace the -521 component location 
drawing in Figure 8-7 with the one shown in Figure 7A-1. 
Replace the-521 schematic diagram in Figure 8-7 with the 
one shown in Figure 7A-3. 


Table 7A-1. Manual Status and Backdating Information 


E 
Assembly Ep 


Option Name 


Front Panel PCB 


* To adapt manual to earlier rev configurations perform changes 
in desending order (by no.), ending with change under desired rev letter 


= — СТЕ 


Time Base PCB 


Battery PCB 


x 


x 


520 MHz Direct PCB 


1300 MHz Prescaler PCB 


DC to DC Converter PCB 


Digital Interface PCB 


2/81 


7260A 


MFG PART NO. 
OR TYPE 


TOT |REC 
ОТҮ |0ТҮ 


DESCRIPTION STOCK | SPLY 


Ф DATA INPUT/OUTPUT РСВ ASSEMBLY 487454 89536 487454 1 
FIGURE 521-5 
OPTION -521 (7220A-4007T) 
CRI DIODE, SI, HI-SPEED SWITCH 203323 07910 1N4448 1 1 
J4 CONNECTOR, 36-PIN 484733 00779 87406-1 1 
P5 CONNECTOR, 36-PIN 479493 00779 552817-1 1 
RI RES, DEP. CAR, 100K +/-5%, 1/4W 348920 80031 CR251-4-5P100K 1 
RN1 RES, NETWORK, 33K 484741 89536 484741 1 1 
01 ФІС, C-MOS, НЕХ NON INVERT BUFFERS 407759 04713 МС14503СР 1 1 
02 @ IC, C-MOS, DUAL ТУРЕ "D" FLIP-FLOP 340117 04713 MC14013CP 1 1 
03 Ф IC, C-MOS, QUAD, 2-INPUT NAND GATES 355198 04713 MC14011CP 1 1 
U4 IC, TRI-STATE HEX BUFFER 483800 89536 483800 1 1 
05 Ф IC, C-MOS, BCD TO DECIMAL DECODER 380741 01295 TP4028AN 1 1 
06 IC, LO-PWR, SCHOTTKY TRI-ST OCTAL, BFR. 429902 12040 DM81LS95N 1 1 
WI PLUG, JUMPER 416895 91506 8136-650P2 1 
SOCKETS 376418 89536 376418 15 


Figure 7A-1. Option -521 Parts List 


| 


CAUTION 
SUBJECT TO DAMAGE BY 
STATIC ELECTRICITY 


Figure 7A-2. Option -521 Component Locations 
7A-2 2/81 
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Figure 7A-3. Option -521 Schematic 
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Section 8 


Schematic Diagrams 
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